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Reprints of Important Articles Are Available 


HILE THEY LAST, we will be 
glad to mail reprints of several im- 
portant and timely articles that have ap- 


peared in recent issues of Engineering and 
Mining Journal. These include an editorial 
monograph on “Automatic Indicating and 
Recording Instruments”—of particular in- 
terest to smelter and power-plant engi- 


neers; “The Harris Process of Lead Refin- 
ing”; “Adit Driving at Ojuela, Mexico”; 
“South America’s Leading Mining Industry 
—Nitrate”; “Geophysical Exploration,” and 
“The Sullivan Electrolytic Zinc Plant.” If 
no action follows a request for copies, 
please understand that the supply of re- 


prints of the articles has been exhausted. 
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Hoar Shovels have again proven their 


superiority 


In September, 1927, Patrick McGovern, Inc., general contractors of New York 
City, installed a Model Two Hoar Shovel for mucking in the Fifty-third Street 
subway tunnel. After operating this Shovel for three months this contractor placed 
an order with us for two duplicate machines. Three additional shovels have 
since been placed in operation. 


These six shovels are working in tunnels approximately 18 ft. by 20 ft., loading 
out large, blocky rock. 


Hoar Shovels will prove equally satisfactory in your tunnel work. The smallest 
size shovel will operate in tunnels as small as 7 ft. by 7 ft. Our Bulletin 1824-A 
contains full details. 
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Another Conviction 
for George Graham Rice 


UTSTANDING in the mining news of 

the last week was the conviction of George 

Graham Rice, perhaps the best known of 
the crooked promoters of mining stocks. In the recent 
trial, which was before the federal court in New York 
City, and occupied four weeks, misuse of the mails to 
defraud the public in the sale of stock of the Idaho 
Copper Corporation was alleged, this being one of Rice’s 
outstanding recent activities. Rice was perhaps the dom- 
inant figure of the trial. He is a rather short stocky 
man, of fair complexion, graying hair, immaculate ap- 
pearance, pleasing smile, and engaging personality. Rightly 
enough, he defended his own case, with a ready answer 
for all the quirks of the prosecution. Assisting him 
was David Siegel, a young lawyer, black-haired, quick 
to pounce on possible technical weaknesses in the testi- 
mony of his opponents. In the background was Nash 
Rockwood, an old, experienced, and clever barrister. 
Louis Marshall, Henry A. Wise, and ex-Governor Whit- 
man, formerly retained by Rice to keep him out of jail, 
had no active part in the present case. Co-defendants 
with Rice were Walter K. Yorston, a local promoter 
from Idaho, a larger and less-polished man than Rice, 
and apparently less successful, too, for he alleged a lack of 
funds to come to New York for the trial and had to be 
conducted hither at government expense; Frank Silva, 
a young man of small stature, brother-in-law of Rice 
and a pawn in his machinations; and Walter Harvey 
Weed, a geologist nationally known, who, a few years 
ago, surrendered all his old connections to go with Rice 
at $100,000 a year to give a touch of respectability and 
technical worth to the Idaho Copper project—truly a 
pathetic figure as he sat in the court room, a gray-haired 
lean man of sixty-five, in the limelight for all who cared 
to see. Weed, of all the defendants, was the only one 
to be acquitted, Judge Knox saying “You have undoubt- 
edly been shown a great deal of sympathy by the jury, 
largely on account of your age,” and admonishing him 
“to keep out of trouble in the future.” 

United States Attorney Charles H. Tuttle, and his 
young assistants, David W. Peck and Radcliffe Swinner- 
ton, are entitled to great credit for their able conduct of 
the case, which, though it may have been considered an 
“open-and-shut” one, nevertheless required skillful han- 
dling on account of the clever legal talent that Rice could 
afford to buy. Mr. Tuttle’s attention was diverted early 
in the case by the necessity for investigating the sink- 
ing of the “Vestris,” but the prosecution was ably con- 
ducted in his absence. 

In summing up for the defense, James H. Nichols, of 
Portland, Oregon, made a pathetic plea, which, it is said, 


brought tears to the eyes of some of the jury, to the 
effect that the home folks out in Idaho had looked for- 
ward for years to the development of this mining project 
and that a conviction in the present case would be an 
irreparable blow to the mining industry of that part 
of the state, or words to that effect. It may be sug- 
gested that no better way is available to kill a local min- 
ing industry, or to cast a yellow beam of light on all 
mining promotions, than to allow a crooked promoter 
to get control, even though things may boom for a time. 

No assurance can be given that Rice is at the end of 
his activities. He has been in jail before and has come 
out smiling. Though he is getting old he is still an 
active man, physically and mentally, and maintains a 
large establishment in New York, with apparently ample 
finances at his command. Nor is Rice the only one of 
his type looking for discouraged owners of mining pros- 


pects. Let them be warned. 


Health Assurance Needed 
for Executives as Well 


N AN ARTICLE in the St. Louis Post 
[ beset President Coolidge claims to be 
the healthiest President the country has ever 
had. His physical well-being he attributes mainly to 
regular habits, avoidance of late hours, and walking. 
Satisfactory as results have been for President Coolidge, 
he desires to make them more easily accomplished by 
his successors; and he urges the establishment, within 
a short distance of Washington, of a country house that 
the Chief Executive might use for two or three days at 
a time, to escape the high humidity that occurs in the 
summer in Washington, and to provide an opportunity 
for a change of surroundings. 
In presenting the subject President Coolidge said, “As 
a President about to retire I feel at liberty to write of 
certain phases of that office which one who was entering 
upon its duties might feel some hesitation in discussing. 
I refer to the health and physical condition of the 
President, not so much for my own sake as for my 
successors.” Such solicitude for those to follow in his 
office, and the realization of the great importance of the 
subject to the country, are highly commendable. The 
matter should receive prompt attention by Congress. 
Solicitude for the physical well-being of executives 
might well also be considered by industry in general. 
Much thought has been directed toward accident preven- 
tion, health measures, and welfare for the large mass of 
workers ; but those in executive positions, either through 
their own carelessness or because of the conditions 
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obtaining, frequently impair their health and physical 
fitness as a direct result of their work. This impair- 
ment unquestionably is reflected in a reduced efficiency 
of administration. Some companies, it is true, are watch- 
ful of the health of their executive personnel; many, 
however, as a wise and profitable business investment, 


could do much more. 
TX 
Progress in Flotation and 
Pulp Alkalinity or Acidity Control 
‘ | NHE STAGE of readjustment through 
which the non-ferrous metal producing 
industry has passed since the war has been 
accompanied by the development of the flotation process, 
which has been widely adopted and has reached a high 
degree of efficiency—metallurgically, mechanically, and 
economically. During lean years in copper, from 1921 
to 1927, producers devoted considerable effort to the 
problem of reducing production costs by improved re- 
sults in flotation. Research among the complex-ore pro- 
ducers has been stimulated by higher prices for lead and 
zinc during the past decade. Selective flotation has been 
exceptionally successful in its application to large tonnages 
of low-grade complex “subore,” which was of economic 
value only when more of its metallic constituents were 
recoverable. High metal prices permitted inefficient 
metallurgical operations, but the declining prices that 
followed forced improvement in method. 

Both the technical and the legal phases of development 
of the flotation process have been divided into several 
interesting stages by early writers on the subject; but 
the economic and metallurgic progress of flotation since 
the war has been no less interesting. The first few years 
subsequent to the armistice witnessed the use of rela- 
tively heavy oils for collectors as well as frothers in 
some instances, and the general use of acidified pulps. 
A second stage, from about 1920 to 1923, may be listed 
as an era in which pulp alkalinity and the use of in- 
organic addition reagents, such as copper sulphate and 
zinc sulphate, became of increasing importance; this 
period marked a realization of the economic importance 
of selective flotation. From 1923 to 1928 the use of 
organic reagents such as the xanthates, of stage treat- 
ment, and of pulp conditioning, as well as finer grind- 
ing, have been given attention. During this period, pulp 
alkalinity or acidity control has played an increasingly 
important part, and the accurate measurement and main- 
tenance of such alkalinity or acidity is now a subject of 
growing interest throughout the industry. Incidentally, 
attention is also being paid to the suggestion that, in 
some instances at least, fine grinding has been carried 
beyond the economic limit. Automatic reagent control, 
by means of automatic hydrogen or hydroxyl-ion record- 
ing instruments, was recently suggested. In a few years 
one may see this in successful operation, so successful 
in fact as to be taken for granted, while the never end- 
ing search for improvement is made in another direction. 

A paper was recently presented describing how the 
determination and the maintenance of correct hydrogen 
or hydroxyl-ion content throughout the flotation system 
in a particular plant resulted in an increase in flotation 
recovery of 20 per cent, which meant economic as well 


968 





as technical success. Determination of the required pulp 
alkalinity or acidity for any ore is essential for the best 
work in all operations. Many disturbing factors have to 
be considered, and the advantage of avoiding trouble by 
automatic control is obvious. An increase in recovery 
percentage of only one-half of one per cent on an ore 
of Utah Copper grade, 50,000 tons being treated daily, 
would result in a saving that would add about 2,000,000 Ib. 
of copper to the annual output and increase net annual 
earnings by about $150,000 per year. The importance of 
a similar improvement in flotation recovery throughout 
the industry is therefore evident. 

Intensive research is needed in the development of 
mechanical hydrogen or hydroxyl-ion control devices 
that will permit automatic reagent manipulation. Each 
day this development is delayed will cost the industry 
thousands of dollars in lost profits. Most of the large- 
scale operations already provide a satisfactory return, 
but this fact should not discourage research. Prolonging 
the life of our metal reserves for the benefit of posterity 
requires the complete abandonment of the “let well 


enough alone” attitude. 


Geological Survey Requirements 
Sympathetically Considered 


DITORIAL MENTION was made last 

week of the unjustified pruning of the 

appropriations for the work of the United 
States Bureau of Mines for the coming year. The 
Geological Survey, however, fared somewhat better, as 
was pointed out in the news columns, thanks in large 
part to the efforts of Representative Louis C. Cramton, 
from Michigan, chairman of the subcommittee on In- 
terior Department appropriations. Mr. Cramton’s sym- 
pathetic attitude will be appreciated by mining men. In 
an examination of Dr. George Otis Smith he brought out 
the fact, as the Director explained in his Seattle address 
last summer, that since 1890, when the Sherman Law 
was passed, the population of the United States has 
almost doubled, but that the annual output of the mines 
of this country has increased more than eightfold; and 
that this increase is a measure of the added responsibil- 
ities and burdens put upon the Geological Survey in 
furthering a continuance of operation at the older mining 
fields and in developing new ones. 

The total amount reported for the Geological Survey 
by the House committee is just over two million dollars, 
an increase of close to a quarter of a million dollars 
above the current year, and $25,000 above the Budget 
estimate. The increase is due, in part, to the Welch Act 
and in part to a material increase in the appropriation for 
co-operation with the states in topographic surveys. The 
committee also increased the Budget estimate for Geo- 
logical Survey printing by $30,000, which exceeds the 
current appropriation by a similar amount. This was 
an expression of appreciation by the committee that the 
Survey is more than a year in arrears in the publica- 
tion of its reports, for which an active demand from 
mining men and the general public is evident. 

The mining industry is thankful for even small favors, 
and is glad to know that sympathetic attention is being 
given to the development of our mineral resources by 


Engineering and Mining Journal —Vol.126, No.25 


those in control of the purse-strings at Washington. 
Difficulty may be experienced for a long time to come in 
securing adequate appropriations for the Bureau of 
Mines or the Geological Survey, in view of the long 
record of limited budgets as precedents; but some satis- 
faction arises from evidence of an upward tendency in 
one direction at least. Next year it is to be hoped that 
the work of the Bureau of Mines may be encouraged in 


similar fashion. 
Free Engineering Service 


Versus Simplified Practice 
I IT ECONOMICALLY SOUND for 


machinery manufacturers to give free engi- 

neering service to their prospective customers 
in respect to the design and estimation of cost of manu- 
facturing special machines? This question was discussed 
at the conference held in Washington last month by 
representatives of machinery and equipment associations. 
They asked, moreover, if the practice was fair to the 
public in view of the fact that it increases the ultimate 
cost of commodities. 

Undoubtedly the practice could well be discontinued ; 
not, however, because it is economically unsound or 
because it is unfair. These issues have been dragged in 
rather unnecessarily by the conferees. Their real in- 
terest in the matter has been aroused because they fre- 
quently have suffered from the abuse of the practice by 
those to whom they have furnished plans and estimates 
gratis, only to have the latter turn the drawings and fig- 
ures over to a competitor with the request, direct or 
inferred, that he undercut the price. Such abuse amounts 
to sheer dishonesty. It is most unfair to the original 
bidder. Unfortunately, the practice appears to be com- 
mon; but nothing is ever done about it, as Mark Twain 
said of the weather, unless the conference just held may 
be said to mark the opening of an attack. 

Clearly, individual action on the part of any manu- 
facturer is not to be expected. To charge for such 
engineering service when his competitors continue to 
give it free would mean simply that he would lose the 
business. Collective action is necessary, and, it would 
seem, could be taken without violation of the law. Surely 
a decision to give nothing that is not paid for is within 
the rights of any group or individual. The manufac- 
turers have only themselves to blame for having exposed 
themselves to the abuse referred to, in their keen com- 
petition with one another. 

The machinery buyer, honest or dishonest, would 
naturally prefer to get his engineering service free, when 
ordering a machine of specific design. But if he cannot 
find a manufacturer who will accommodate him gratis, 
he will do one of two things: He will either pay for 
the special service or else content himself with a stand- 
ard product, possibly modifying his operating practice to 
permit its use. In pursuing the latter course, he will be 
in complete harmony with the efforts of the Department 
of Commerce to simplify industrial practice by lessening 
the number of models, styles, and sizes in which a par- 
ticular industrial product is turned out, wherever that 
number appears to be unnecessarily large. Manufac- 
turers might well defend their refusal to give further 
special free service, on the ground that thereby they 
were supporting the policy of the Department. 
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Taking the Bumps 
Out of the Business Cycle 


INCE the days when Joseph first interpreted 
~ Pharoah’s dream as an omen of prosperity 
followed by depression, the so-called busi- 
ness cycle has been one of the pet playthings of the 
industrial economist. It is, in fact, his stock in trade; it 
gives to his science, by virtue of its regular recurrence, 
a semblance of order. Although prone in the past to 
observe this phenomenon, no one has taken action about 
it, one way or another. Those who are most fortunate in 
flush times have managed, if they possessed the gift of 
foresight, to do well enough when the period of depres- 
sion arrives. But those who are never more than on the 
borderland of well-being, and who live in the manner 
commonly described as “hand-to-mouth,” have been left 
to shift for themselves, with occasional aid from govern- 
mental sources when the suffering has become acute. 

Bankers are not unsympathetic creatures. They have 
noted the plight of a stratum of their fellow men and have 
offered advice. This, unfortunately, has been somewhat 
akin to that offered by Marie Antoinette, who, when told 
that her people were starving for want of bread, sug- 
gested that they eat cake. The great masses, dependent 
on a daily wage for their sustenance, have been told to 
ameliorate their distress in times of bad trade by saving 
in times of good. But, as Mr. George Bernard Shaw has 
pointed out in his most recent book, how can anyone 
save when his wages are barely more than sufficient com- 
fortably to house, feed, and clothe himself and his de- 
pendents ? 

The solution of the bankers being interesting, but 
hardly practicable, one must look to others for an an- 
swer. A combination of the ideals of the economist, the 
labor leader, and the engineer, made public on Nov. 21, 
seems to hold out promise of accomplishing something 
definite in securing uninterrupted employment for work- 
ers. Governor Brewster of Maine, speaking before a 
conference of governors at New Orleans, outlined a plan 
whereby a $3,000,000,000 state and federal reserve con- 
struction fund will be created, for use in times of indus- 
trial depression. Construction work, particularly in the 
field of highway and bridge building, possesses the advan- 
tage that it is not directly productive, in the sense that it 
will not release additional commodities on a market al- 
ready flooded by a surplus. At the same time it creates 
additional buying power by giving employment to men 
who otherwise would be unemployed. Much of this work 
can safely be deferred to periods of depression, and that 
is what the sponsors of the reserve fund propose should 
be done. The existence of poverty and disease in a 
nation prosperous and rich in natural resources consti- 
tutes an indictment of the intelligence and capacity of 
government and industry and emphasizes the failure of 
science and morality to safeguard social well-being. 

Although the feasibility of such a measure has been 
considered for several years, it was first offered in its 
present form by Mr. William T. Foster and Mr. Waddill 
Catchings, of the Pollak Foundation for Economic Re- 
search. It has received the approval of organized labor 
through the medium of the American Federation of La- 
bor. But the serious consideration now being given to it 
by government officials and private business men may be 
attributed to the fact that it was presented to the con- 
ference of governors at the direct suggestion and with the 
hearty approval of President-Elect Hoover. 
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THE 
1928 


rHIS year my visits to Australia 
and to South Africa have been 
both interesting and informative, and 

this letter will naturally reflect more 
/ particularly my reactions to certain 
problems in the practice of these 
G y , fields. For me the feature of the year 
has been the success of simple flotation on the gold ore 
of Wiluna. The ore had proved very refractory to tests 
undertaken in Europe, America, and Australia; it is 
associated with arsenical pyrites so fine as to be consid- 
ered incapable of concentration on tables—the fine min- 
eral floats off. 

Neither amalgamation nor cyanidatio nproved success- 
ful on raw ore, and I am informed all experts consulted 
agreed in their inability to obtain economic results 
except by “all roasting.” Just prior to my arrival 
Mr. T. B. Stevens, the consulting metallurgist, reported 
his success with simple flotation by avoiding exposure 
to air and to iron during tube milling. He obtains over 
90 per cent of the gold in a 124 per cent concentrate 
amenable to roasting, the tailing being reduced to so low 
a value as not to warrant re-treatment by other present 
known process. The ore contains from 3.25 to 6.5 per 
cent of CaO and even more MgO, about 3 per cent 
pyrite, and slightly less arsenopyrite, the iron oxide con- 
tent of the ore (as FeO and Fe,O3) being from 44 to 
10 per cent. 


cd 


Thus speedily has been answered my question of last 
year as to the ability of flotation to take care of penny- 
weights and even grains—as well as of pounds and 
hundredweights. 

A development in our use of flotation has been pointed 
out to me by Prof. G. J. MacKay: the increasing use of 
flotation at Kirkland Lake for floating the heads, after 
crushing in water. The tailing is cyanided and the con- 
centrate (4 per cent assaying say 20 oz.) is shipped to 
Noranda. The cyanide charges are thus kept at a steady 
gold content of 4 to 5 dwt. At the Wright-Hargreaves, 
on the other hand, the operators float the tailing from 
cyanidation, and claim a final loss of only 0.5 dwt. un- 
dissolved. Prior to the change in treatment the undis- 
solved loss was more than double this figure. 

Tube Milling—An extraordinary feature in the flo- 
tation treatment at Wiluna, referred to in the first para- 
graph of this letter, is the extreme fineness of grinding 
necessary for good results. “All through 200 mesh” is 
the standard, and if the sand is separated out from 
treated tailing, it yields further profitable recovery to 
regrinding and re-treatment. 
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Christmas Letter 


From a cost point of view, tube milling and roasting 
are the two most unsatisfactory operations in our metal- 
lurgical work. How can we perform the necessary fine 
grinding at a lower cost? Impact is cheaper than attri- 
tion: can we use some impact appliance that will give 
us cheaply a large quantity of minus-200 mesh product, 
even though this product result mainly from attrition in 
an impact machine? 

<S 


I have studied various appliances and have calculated 
out the table on page 972 mainly from figures given in 
Taggart’s Handbook. “Gross” means without deduc- 
tion of the minus 200 in the original feed; ‘“‘net” is the 
amount produced after deduction of the minus 200 in 
the original feed. “Final” means final product as de- 
livered by the classifier to the slime plant. “One pas- 
sage” means the amount of product made by one passage 
(in open circuit) through the tube or other mill; thus 
the Mexican mill (Nos. 1 and 3) figures show a 19-lb. 
result for each passage through the mill, and a 40-lb. 
classifier output per horsepower-hour. Similarly, Lo- 
retto one-passage outputs of 28 lb. (with coarse feed) 
and 13 lb. (with fine feed) resolve themselves into a 
57-lb. output calculated on a 75 per cent minus-200 basis ; 
and the Guerrero 21-lb. (with coarse feed) and 10-Ib. 
(with fine feed) one-passage outputs are shown to be 
really 58 lb. per horsepower-hour ex classifier. Nipis- 
sing, too, gives only 28 lb. and 20 Ib., respectively, of 
minus-200 mesh in one passage of the material through 
the mill. 

It has been difficult to tabulate old data, which are 
seldom sufficiently precise; thus, 150/200 mesh was 
formerly a fairly common standard. Taking Davis’s 
figures for South African practice in 1919, we average 
200 tons a day finished to 83 per cent minus-90 mesh, of 
which 615 per cent was minus 200. This gives 102.09 
tons of minus-200 mesh for 150 hp. or 57 lb. per horse- 


power-hour. 


I have availed myself of data sent me by Hugh Rose, 
of Pachuca, to whom we are indebted for so much 
courageous practice subsequently widely adopted, to in- 
clude rod mills in the table. Mr. Rose has found it 
better practice to abandon his standard of last year 
(finished product of 61 per cent minus 200 from a 
small feed) by doubling his feed. His recent figures 
with an input of 181 hp. indicate that taking minus 3-in. 
material (50 per cent plus 4 m.) he obtains results shown 
in the table presented at the bottom of the first column 
of page 972. Granitic Zinc results are included for 
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... By ALFRED JAMES 


comparison with Alaska 
Gastineau figures. The 
extraordinary variation in 
the minus-200 product of 
the 6x12-ft. and 7x10-ft. 
Granitic Zine tube mills— 
though their output per 
horsepower is almost identi- 
cal (0.134 ton and 0.137 
ton)—is explained by the 
work of the 6x12-ft. mil! 
being directed to the obtain- 
ment of a 20- to 30-mesh 
product. 

Mr. Rose’s rod_ mills 
show a gain over the neigh- 
boring Loretto and Guer- 
rero tube mills of 53 per 
cent gross, subject to deduc- 
tion for adjustment to 
“net” figures. Rolls show 
a 52 per cent better output 
than the best tube-mill re- 
sult on Granitic Zinc, and 
on the combined Alaska 
Gastineau and Granitic Zinc 
results there is an improve- 
ment of 75 per cent. If we 
omit the one Granitic Zinc 
low tube-mill result, the 
gain in minus-200 mesh 
alone shown from the use 
of rolls is 42 per cent. 

Rolls yield a 124 per cent 
higher output on the extra- 
ordinarily high Alaska Gas- 
tineau tube-mill result. On the duty of the other three 
7x10-ft. tube-mills recorded by Taggart the Alaska 
Gastineau result would still be high even if it were 
halved! The Granitic Zinc crushes 0.137 ton of new 
feed per horsepower-hour, the Chino 0.167 and the Mas- 
cot 0.153, as against the Alaska Gastineau duty of 0.362 
ton. The latter mill is rated to take 69 hp. only, as 
against 91, 75, and 95 for the others. On the other 
hand, the Alaska Gastineau mill ran with only 74 tons 
of pebbles, as against 12, 8, and 11 tons in the other 
mills. On the results in the following table we can 
scarcely assume Alaska Gastineau ore to be softer or 
less tough than Granitic Zinc, the rolls results show 
the contrary, and from the average of the three tube- 
mill results we assume the Granitic Zinc ore to be harder 
or tougher than Hollinger material. If the Alaska prac- 
tice of rushing through double the average new feed in 
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a slowly revolving tube mill 
furnished with a subnormal 
pebble charge has been so 
successful, it would appear 
incumbent on us to investi- 
gate its wider adoption. 
From the foregoing data 
the conclusion is warranted 
that not only rod mills but 
rolls worked as at Alaska 
Gastineau offer a promising - 
field for investigation; not 
only would the latter reduce 
4-in. cone-crushed product 
to 4-in. tube-mill feed, but 
at the same time they would 
deliver a high percentage of 
the feed (22 per cent) slimed 
to final fineness and thus 
lessen by perhaps 20 per 
cent the number of tube 
mills required. Of the roll 
product 50 per cent was 
under 50 mesh! Further 
reasons for the adoption of 
rolls are their comparatively 
low cost and that in any 
very wet season they allow 
the cone crushers to be 
opened up and take care of 
the correspondingly larger 
product. Assuming, how- 
ever, the success of rolls for 
performing this work, there 
still remains 80 per cent of 
the ore to be fine slimed. 
If we can slime nearly 20 per cent of our ore by 
means of rolls, even at the rate of 90 Ib. per horsepower- 
hour, and 22 per cent of the remainder with a rod mill 
at 88 Ib. per hour, finishing with a tube mill at Waihi 
rate, then we shall save considerably over half the power 
required by the Westralia tube mill or the Nipissing fine- 
feed mill, obtaining our product at 784 lb. per horse- 
power-hour, or 0.942 tons per horsepower-day. __ 
Anextraordinary feature of the table on page 972 is that 
coarse feed to tube mills frequently gives a better result 
than finer feed. The Davis African result cannot well be 
compared with the earlier African results, for the reason 
already stated, but of the two Nipissing results the 
20-mesh feed gives in one passage double the 200-mesh 
product obtained from 80-mesh feed. The Loretto 
4-mesh feed gives in one passage more than double the 
product obtained from 20-mesh feed. These may be 
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coincidences ; the big difference in result is probably due 
to some other cause than the fineness of the feed. 

My preconceived ideas certainly received a shock when 
I found on the Witwatersrand, in South Africa, at West 
Springs, tube mills fed with what looked exactly like 
the old stamp-mill feed—lumps of rock up to 2-in. ring 
mixed with smalls and fines. It appeared an extraordi- 
narily “dirty” and unsized feed; and yet the results 
were excellent! Later on I was taken to the Modder 
East mill, where I saw the cleanest best-sized 4-in. feed 
I have ever encountered—it reminded me of lumps of 
sugar; but the two plants, West Springs and Modder 
East, registered the same horsepower per mill and were 
stated to turn out the same tonnage at the same fineness. 

What, then, was the advantage of all the screening and 
crushing employed on the Modder East feed prior to 
tube milling? If of no advantage, why the cost of in- 
stallation of trommels, screens, and disk crushers? The 
simplicity of the West Springs plant, the delightfully 
effective washing, the absence of any screen or disk 
crusher prior to the tube mills—the disk crushers for 
crushing reject pebbles come after the tube milling— 
was surprisingly attractive. I wrote to E. H. Johnson, 
of the Central Mining Corporation (controlling the 
Modder East). Mr. Johnson is well known for his 
work on the East Rand, where he introduced, inter alia, 
effective (Pachuca) agitation to the Witwatersrand. He 
is now engaged in improving the concentration at present 
effected by “Corduroy.” I was delighted to receive a 
reply which puts the Modder East work in a more effec- 
tive light. 


gi aay of Ore per Diem Reeovery 


SERGE S Sule n kDa tabs sls dks case 22.3 per cent —200 au or 88 lb. 
per horsepower-hour 


DN caisson star S > Pash sen ewwip see snes 20.6 per cent —200 mesh, or 85 lb. 
per horsepower-hour 
SS exc ku sNGs sp asad oeedesssies auia 17.6 per cent —200 mesh, or 81 Ib. 


per horsepower-hour 


The figures which I gave last year were on softer rock. 


Table of Amount of Minus—200-Mesh Product 
Contained in Ordinary Output of Various 


Appliances 
Product Final 
Mill Pounds or One 
Size Feed — 200 Passage 
Tube mills 
African practice, 1919...... pt Mg = J 15 to 25 mesh 57 gross Final 
African practice........... ’x20’ 2 in. 65 gross Final 
Westralian mill, 1927, 

SN MEDD. 51.0550, 0 <ece ub eons 25 mesh 31 gross Final 
Se ee ore 6’x16’ mill 25 mesh 97 net 
Nipissing................- 6’x20’ 24%+6m. 48 net Final 
WINES 55s: 9. 6 6:03 's cieee 0,0 6’x20’ 5 %+20m. 31 net Final 

“ee ee 
NE i, win sb esa ones es Various mt 57 net Final 
and fo; 4.2m. 
ee eee Various 2370+ 58 net Final 
60, 40m: 
Mexican mill (1).......... Various —2m. 36 net Final 
Mexican mill (3).......... 5’x22’ 5%+14m. 40 net Final 
Ne 5 aks bales 0'2 sos ote! 42'x18’ =17%+20m. 71 net Final 
9%—200m. 
Alaska Gastineau.......... 7’x10’ 12%+10m. 117 net Final (in one 
passage) 
MeolIntyre Porcupine....... 5’x16’ 4%+8m. 71} net Not stated 
Granitic Zinc............. 4 ‘x20’ 6%+10m. 9%6net One passage 
SOMME MNUB Ss ove oo se ees 6’x12’ 12%+10m. 24 net One passage 
Granitic Zinc............. 7’x10’ 8%+10m. 81 net One passage 
Rod mill 
2 — Corporation...... vais’ 44 tons 88 gross One passage 
olls 
Alaska Gastineau.......... 54x20” 3 mesh ‘1314 net Working 
: “choked” 
Granitie Zine............. 54x20” 80%+10m. 146 net Working 
“choked” 
Stamps 
NIN ig 5 50's 4 be W865» —2}" ring 106} gross One passage 
Band Winpen..........0... —2}" ring 101 gross One passage 
Rand City Deep.......... —23" ring 78 gross One passage 
Ball mills 
oe Zine (central dis- 
a eae x10’ 8” mesh 109 net One passage 
Graniti Zinc (central dis- 
| Sa eS 8x6’ 36%+3''m. 41 net One passage 
Real del Monte (peripheral 
I es AS ta sacs u's’ 5: aay 8’x6’ 33%+1"m. 44 net One passage 
Someta (conical),...... 8'x3’ 48%, +1%m. 894 net One passage 
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Mr. Johnson claims for the same number of tube mills 
(twelve) an average monthly tonnage of 61,300 tons, 
against 50,900 tons at West Springs with identical per- 
centage extractions. The power segregation at the 
Modder East is scarcely as complete as at West Springs; 
at the former the twelve tube mills, two ball mills, and 
pumps are lumped together, consuming 204 units, say 
274 hp.hr. per ton tube-milled, or, say, 73 lb. of tube- 
mill product, mesh not given, per horsepower-hour, 
against 21.4 units, or 28} hp.-hr. per ton tube-milled at 
West Springs, or 70 Ib. of tube-mill product giving 83 
per cent minus-200 mesh. This high percentage of 
minus-200 mesh is no longer standard, 78 per cent having 
been adopted as economic practice. 

More evidence as to screening analysis of the present 
output is necessary for a decision as to the better plant; 
but Modder East would seem to crush the greater ton- 
nage for 27.3 units, or 36.6 hp.-hr. per ton crushed, as 
against just under 28 units for West Springs. 

The foregoing comparison, however, in no way 
detracts from the great success of Carl Davis and his 
associates, who set out to supersede stamps and to save 
installation cost, even at the expense of power. Unlike 
other engineers who have attacked this problem over the 
world, Mr. Davis, instead of substituting a ball mill for 
stamps, made the tube mill perform not only its own 
accepted work but also that formerly accomplished by 
stamps. When one sees the huge tonnage (27 tons) of 
rock apparently 9 in. or 10 in. long called “pebbles” fed 
into each mill daily, together with the smaller matter, 
one cannot but be astonished at the extraordinarily effi- 
cient results that Davis obtains. Our ideas as to the 
limitations of tube mills seem to require revising. If we 
compare Davis’s work with other in our table we find 
65 lb. of tough African ore reduced to minus-200 mesh, 
as compared with 40 Ib. at Nipissing, even less in 
Mexico, 67 Ib. at Granitic Zinc, and 71 lb. at Waihi and 
McIntyre-Porcupine, all with specially prepared feeds. 
I have designedly excluded comparison with earlier 
African practice because of the lower screening stand- 
ards then obtaining. 

On the whole, I feel that the success of Davis has been 
obtained at a cost in power, but that the difference is 
not nearly so great as I, and probably he, expected. A 
total difference of about half a unit per ton would seem 
to be much less than the saving in first cost arising from 
the simplicity of the installation and from the saving in 
wear and tear in the absence of trommels and screens. 
At West Springs only a Robins cascade grizzly is 
used. 

Rand practice has sanctioned overloading tube mills 
beyond the limits originally laid down. This practice is 
justified by operators on the ground that the greater out- 
put at a greater power cost saves the installation cost of 
another tube mill. I find this contention justified: My 
most recent calculations show the extra cost of power 
from overloading to be only one-tenth of the interest and 
amortization on the outlay required for an additional 
tube mill. Such considerations will naturally vary with 
the district concerned, but for out purpose we must set 
out for and record the highest output possible per horse- 
power-hour. 

The low result that is at present shown in many 
districts comes as a great disappointment to me. If 
Hollinger and Alaska Gastineau (soft ores) can produce 
close on 100 Ib. per horsepower-hour of minus-200 mesh, 
and if Waihi (notoriously a hard ore) and MclIntyre- 
Porcupine produce over 70 Ib., and Davis produces 65 
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lb., why do Cobalt and Mexican practice give such low 
figures? 

That all the high results in the table, except Granitic 
Zinc, are from short tube mills is a noteworthy circum- 
stance. No high result is shown bya mill over 18 ft. long; 
the highest results (Alaska Gastineau and Hollinger) are 
from mills of 10 ft. and 16 ft. respectively; the 6 ft. 6 in. 
by 20 ft. African mill shows a higher output per horse- 
power-hour than the 5 ft. 6 in. by 22 ft. mill. This point 
cannot be stressed, as the Gastineau and Hollinger ores 
are softer than those of Waihi and Cobalt, but we may 
well consider how far cement dry-crushing conditions 
should regulate our mining practice. 

I have devoted primary attention this year to fine 
crushing, in view of the demand for a minus-200 prod- 
uct. In “Cyanide Practice,” I stated that “fine crushing 
frequently gives poorer extractions than coarse crush- 
ing”; now we are faced with the fact that flotation at 
Wiluna demands the finest sliming and that Phelps 
Dodge practice concerns itself with 75 per cent through 
200 mesh, whereas the Rand, which formerly concerned 
itself with standards of 40 and subsequently of 60 and 
90 mesh, now bases its calculations on the percentages 
of minus 200 in the tube-mill product. 

Roasting—The increased attention now being paid to 
the beneficiation of antimonial and aysenical auriferous 
ores again brings the question of roasting into prom- 
inence. Our practice in gold metallurgy of a dead or 
“sweet” roast differs from that with base metals in which 
one roasts for soluble sulphates or for “magnetics” or 
the like. On reviewing the position this year I am forced 
to the conclusion that fine sliming and dead roasting are 
our most expensive operations, both to install and to 
work. My figures show a cost of 26c. per ton dead 
roasted for interest on capital outlay and amortization 
Assuming a million-dollar plant, involving the roasting 
of concentrate only and not of the whole ore, a plant 
for crushing to 4-in. mesh might cost $37,500, but tube 
mills with bowl classifiers cost $200,000 and roasters 
over $125,000—buildings and motors not included. 

I have endeavored in the foregoing to indicate a 
means of lessening the installation and working costs of 
fine grinding. For our roasting two methods demand 
attention: (1) Leaver & Woolf (Technical Paper 423, 
U. S. Department of Commerce) claim the sufficiency 
of short-time low-heat roast, the consumption of much 
cyanide by the soluble and reacting salts from the roast 
being prevented by treatment with lime. (2) The valu- 
able paper of E. R. Richards on “Salt Roasting and 
Cyaniding at Achotla” (FE. & M. J. Sept. 1, 1928) evi- 
dences the good results obtained by short-time blast fur- 
nace (Holt-Dern) roasting with salt. 

I cannot see that Leaver makes out his case as to the 
advantage of his low-heat roasting in gold-ore treat- 
ment. His paper is welcome and useful: it shows the 
advantages resulting from the lime treatment of slimes 
and gives roasting results of great interest, particularly 
for the formation of soluble silver salts. I do not find 
in the paper any low-roast arsenical antimonial gold ore, 
in contradistinction to a silver ore product so treated, 
giving a higher result than did a normal roast product. 
The authors state, “The addition of lime to antimony 
compounds before roasting markedly lowers the cyanide 
extraction of gold in the 450 deg. C. roast, but is not so 
detrimental at 650 deg. C.” And on page 11, “The 
maximum cyanide extraction occurred when 
roasted at 550 deg. C.”—which is very near the “ordin- 
ary high temperature roast of 600 deg. C.” With 
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“White Caps” ore a still higher temperature is stated to 
be necessary when the amount of antimony is consider- 
able (p. 23). The authors render useful service by their 
repeated warning against the evils of restricted draft. 

The Holt-Dern results at Achotla are certainly attrac- 
tive: my personal news from Achotla corroborates the 
statements in the paper. As a result of the experimental 
work with these furnaces on Huanchaca ore, I investi- 
gated their previous record in the States. It seemed to 
me the Holt-Dern people had not been too fortunate in 
the locale of their first operations. 

The Holt-Dern furnace has apparently come to stay 
and is particularly suitable for rapid chloridizing roast- 
ing. “Charge” roasting, hitherto somewhat inconvenient 
in mechanical furnaces (see Sohnlein, Trans. A.I.M.E., 
Vol. 64, p. 695), is the natural modus operandi for the 
Holt-Dern furnace, and roasting therein followed by a 
wash with SO, solution to remove cyanicides and coat- 
ings impervious to cyanide is shown to be advantageous 
for the cyanide treatment of certain ores. These facts 
contain both food for thought and hope of real progress. 
Unfortunately no mention is made of the loss of weight 
in roasting, nor of any definite checking up of the gold 
and silver content in the calcine as against that of the 
original ore. Are we to assume no volatilization loss 
whatever ? 

As for our mechanical dead roasters, I had long hoped 
that Mr. Gepp had evolved something of potential use 
to us at the Electrolytic Zinc Works at Risdon, but the 
Leggo furnace appears pretty much in the same class 
as the Edwards and the Merton, though of attractive 
heat-saving design. 

We do need a mechanical furnace well lagged, with 
no water cooling. Risdon has given us a lead here, with 
its rabbles of special heat-resisting metal—and dustless 
in operation. The loss by dusting is serious in present 
types, other than the Edwards and possibly the Leggo, 
and involves Cottrell apparatus and special treatment of 
the partly roasted material recovered. 

Present practice at Kalgoorlie impressed me as in- 
volving a greater draft than was formerly employed. 
Apart from absorbing more fuel, such draft involves 
loss by dusting: on the other hand, greater draft is less 
to be feared than the impeded current, noticed elsewhere, 
resulting in very poor roasting. The Kalgoorlie practice 
of introducing intermediate fireboxes at the will of the 
furnace operator does not appeal to me. We have been 
brought up on hand-rabbled roasting, commencing at a 
very low heat, gradually increasing up to the highest 
temperature desired, with a later cooling off if desired. 
At Kalgoorlie the length of the Edwards furnace has 
been increased to such an extent as to make adequate 
heating impracticable from the end grate only—hence 
the intermediate fireboxes just referred to. I see no ad- 
vantage in such practice; the too early exposure of ore 
to direct flame heat is detrimental. 

A word of caution is advisable as to the roasting of 
the flotation concentrate from antimonial gold ore. The 
coarse concentrate is readily roasted provided sufficient 
silica is present, but the fine float flashes. 


ANTIMONIAL ARSENICAL GOLD ORES 


Much has recently occurred to bring up the question 
of the treatment of antimonial arsenical gold ores: the 
eager attention devoted to the stibnites of the Murchi- 
son Range, in South Africa; the successful work at Cam 
& Motor; the work on the million tons of pay ore at 
Wiluna, in Westralia, and the paper by Leaver & Woolf, 
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previously referred to. Where are we, and of what are 
we so sure as to induce us.to tackle similar deposits? 

More than twenty years ago I tackled this problem 
with the aid of C. J. Brooks. We assumed that the diffi- 
culty in treatment arose from the coating of the ore 
particles during roasting with arsenic and/or antimony 
oxides or oxysalts impervious to the action of our leach- 
ing solutions. We evolved a process involving a careful 
roast at a low temperature with a definite proportion of 
carbon varying with the amount of arsenic and antimony 
in the charge, the antimony and the arsenic to be volatil- 
ized at below visible red, the sulphur following later at a 
higher temperature. We proposed thus to prevent the 
formation of the oxides and the oxysalts which give so 
much trouble by coating ore particles, rendering them 
impervious to the action of the leaching solutions. Anti- 
monial arsenical gold ore so treated gave extractions of 
from 60 to 80 per cent to cyanidation or chlorination. 
By treatment of the calcine with dilute acid or solution 
of acid salt (5 per cent or less), to remove the last trace 
of antimony coating, 90 per cent recoveries were readily 
obtainable by chlorination or cyanidation followed, if the 
gold were coarse, by amalgamation. This process proved 
quite successful on every occasion that I tested it. It 
involved “charge” roasting, but, as Sohnlein shows 
(Trans. A.I.M.E. Vol. 64, p. 691), this system of roast- 
ing has great advantages in chloridizing, and at Achotla, 
as heretofore stated, the Holt-Dern charge-roasting fur- 
naces show good results. 

I placed on record the result of our experience in the 
form of a patent taken out in countries known to possess 
antimonial gold ores—e.g., Canada No. 97,956 and Aus- 
tralia No. 5,111 of 1906—and called attention to the 
matter in my Christmas letter for that year, stating that 
antimonial arsenical auriferous concentrate containing as 
much as 20 per cent of Sb and As could be treated suc- 
cessfully by a carefully conducted reducing roast, fol- 
lowed by hot acid wash and lixiviation by cyanide or chlo- 
rine. A variation successfully employed was the addition 
of salt at the end of roast, followed by chlorination. Both 
methods yielded extractions of 90 per cent. 

As so frequently happens, it is one thing to publish 
results, and quite another thing to get the world to adopt 
a process, even when proved successful. Our early ex- 
perience with the cyanide process showed that it cost 
over £100,000 to introduce a successful process into an 
industry, and there was not nearly sufficient antimonial 
gold ore offering in 1906 to incline me to push the proc- 
ess. I had published it in the patent specifications and 
in my Christmas letter and had introduced it at a 
suitable mine. I let it go at that. 

In view of the keen interest now taken in the matter 
and of Messrs. Leaver & Woolf’s paper on the subject, 
I append details in the hope that they may be of service 
to operators: they are extracted from my notes of 1905. 

A public demonstration made at a well-known testing 
works in London on slime concentrate from New Zea- 
land without any previous test yielded a 91.6 per cent 
extraction. The charge was mixed with 2 per cent char- 
coal passed through a 40-mesh sieve ; it was then roasted 
with free access of air, but with the side doors of the 
furnace closed. For the first 94 hours the ore was 
slowly brought from 300 deg. F. to about 750 deg., the 
heat never being visible except that when rabbled the ore 
showed a dull red. For the next 24 to 44 hours the ore 
was kept at a brisker heat from 900 to 1,200 deg. F., 
until fuming ceased even when carbon was added to 
heated ore on a shovel; finally the temperature was 
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raised to between 1,200 and 1,500 deg. F, to get rid of 
the sulphur until a needle was unstained by the usual 
test. Instructions were that the charge must on no 
account be over-roasted—better under- than over-roasted 
and that there must be no sintering at the end of the 
roast. The charge was discharged apparently perfectly 
“sweet,” and was then treated with boiling 5 per cent 
HCl, followed by wash and cyanide treatment with 0.4 
per cent KCy solution, and finally by amalgamation. The 
latter usually gave very little result. Cyanidation plus 
amalgamation without acid treatment gave a 6 per cent 
less extraction—viz., 854 per -cent. 

It was assumed that in practice the charge would drop 
into a launder conveying the acid wash and thus flow to 
a leaching vat, where it would be thoroughly water- 
washed and then dumped into a cyanide vat, with final 
sluicing of the treated residues over an amalgamated 
plate, if the latter operation were found to yield a profit- 
able result. 

The demonstration described, made in the presence of 
various parties, resulted in work being carried out in 
New Zealand at the mine producing the concentrate. On 
May 4, 1906, one ton of concentrate was mixed with 
24 per cent charcoal and charged into a hand-rabbled 
reverberatory at 11:25 a.m., at the fifth door, and rabbled 
down to the third door at 500 deg. F. The roast was 
very slow, only the front face of the ore fuming. At 
3:25 p.m. the temperature was 625 deg., and the charcoal 
was seen to be burning. By 4:45 p.m. there was much 
fuming, and the charcoal was well alight; at 7 p.m. very 
much fuming, and at 8:45 p.m. the damper was shut to 
decrease the heat—by this time the sulphur was well 
alight and the ore was dull red when stirred. At 2:45 
a.m. the pyrite was burning and the temperature was 
now 1,000 deg. F., the charge becoming dead by 5:30 
a.m., when it was rabbled forward to No. 2 door (tem- 
perature 1,100 deg.). At 9:30 the charge was rabbled 
to No. 1 door (temperature 1,500 deg. F.—say, 815 deg. 
C.)'; at 10:30 it still showed sulphur to “needle” test, 
but at 11 was “sweet,” and the first portion of the calcine 
was discharged. 

To the second portion 2 per cent of common salt was 
added and the charge was moved up to the bridge, un- 
touched for half an hour, and then discharged. This 
chloridized portion gave an extraction of 85 per cent to 
agitation with chlorine, 89 per cent to preliminary wash 
with hot water followed by agitation with chlorine, 87 
per cent to preliminary wash with hot 5 per cent HCl, 
then water wash, then agitation with Cl, 884 per cent to 
percolation for four days with chlorine, 84 per cent to 
sixteen hours’ agitation with 0.4 per cent KCy solution, 
87 per cent to hot 5 per cent HCl, followed by water 
wash followed by agitation with cyanide. 

The first portion of the charge—that not chloridized— 
yielded extractions about 15 per cent less. 

This was at the first attempt with an old furnace in 
poor condition. The local staff then carried on in my 
absence and recovered from a charge thus roasted over 
86 per cent to two days’ percolation with chlorine and 
784 per cent to agitation in cyanide solution for sixteen 
hours, after a hot water wash. The cyanide agitation 
was for too short a period ; it should have been continued 
longer. 

Later on I was told that the local staff attempted to 
work this process continuously, instead of by charge 
roasting, paid less attention to precise heating, and got 
into confusion. 

If, as Messrs. Leaver & Woolf suggest, practical oper- 
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ation demonstrates that the first part of our roast is all 
that is necessary except lime treatment prior to cyanida- 
tion, the fact should be of marked interest. That would 
certainly be a great step forward in our knowledge of 
the treatment of these ores, as would also be the possi- 
bility of Achotla (Holt-Dern) roasting being success- 
fully applied to this type of material. 

In Rhodesia I visited the Cam & Motor mine and 
examined the progress made by D. V. Burnett in the 
successful treatment of antimonial gold ores. Here, as 
at Wiluna, the gold occurs in association with arsenic, 
but in coarser condition. Taking advantage of these 
facts Burnett so crushes his ores that the greater part 
of the stibnite floats off the tables and is recovered sepa- 
rately by flotation. By continued reconcentration and 
final separation of the various minerals, and by fanning 
out the concentrate on the wide discharge of a curvilinear 
table, he collects an arsenopyrite containing 30 oz. of 
gold per ton, which is amalgamated in a revolving iron 
barrel containing mercury and lumps of iron and then 
emptied on to and washed over an amalgamated plate. 
The remainder of the concentrate is roasted in Edwards 
furnaces and cyanided by percolation without prelimin- 
ary treatment (other than the addition of a small amount 
of lime) or washing out of soluble salts formed in roast- 
ing. Finally, the flotation concentrate—the stibnite con- 
taining comparatively little gold—is smelted in a blast 
furnace, and the resulting gold-containing antimony is 
shipped to Europe for realization. The smelter is a 
mighty convenient, though expensive, means of treat- 
ing the refractory byproducts also. 


Cam AND Mortor’s HiGH AMALGAMATION RECOVERY 


An admirable account of the Cam & Motor practice 
was published in the Mining Magazine of February, 1926. 


At present Cam & Motor recovery by amalgamation as’ 


shown in the last report is 30s. per ton, by roasting and 
cyanidation 10s. 6d. per ton, and by smelting 6s. 84d. per 
ton, with a total recovery of 83 per cent of the gold in the 
ore. The high recovery by amalgamation reflects great 
credit on the staff. At the outset, as with so many refrac- 
tory ores, nothing was recovered by amalgamation, but by 
modifying methods 11s. per ton was gained by this method 
in 1922, 16s. 6d. in 1923, and 27s. 9d. in 1924, and so on 
up to the result shown in the foregoing. I was forcibly 
reminded of Butters’ successful results at Nipissing in 
amalgamating an exceedingly refractory ore, and of our 
own laboratory work in precyanide days, when we came 
to the conclusion that no ore sent us, however refractory, 
failed to yield high results by forced amalgamation. For 
that reason I published, in “Cyanide Practice,” our 
special test by this method. 

A feature of the work at Cam & Motor is the long 
percolation with cyanide solutions of the calcine without 
previous grinding or pulping or washing. The charge, 
to which a little lime is added, is conveyed direct to the 
percolation vat; the solutions are aérated. Extraction 
by percolation from a charge of roasted concentrate, 70 
per cent plus-90 mesh, is close to 90 per cent, of which 50 
per cent is recovered in the course of the first three days 
of percolation. 

Burnett’s work should make us all think seriously. 
We are likely to forget past good work when new suc- 
cessful methods are continually being pushed on to us. 
This continuous and successful investigation and planning 
to achieve so high an extraction by our simplest and per- 
haps oldest process involving metallurgy-amalgamation 
deserves high credit. 
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Leaver & Woolf, in E. & M. J. of Sept. 22, 1928, 
deprive this problem of one of its great difficulties—the 
heavy consumption of cyanide by the copper minerals— 
by recovering the cyanide for re-use. Sodium sulphide 
is used to precipitate the silver and copper and the cyan- 
ide thus liberated restored to circulation. 


PRECIPITATION 


Sulphide of sodium as a precipitant for silver is much 
in evidence in the papers referred to herein. It has dis- 
placed aluminum for this purpose at Nipissing, where, 
Mr. Park informs me, it gives a much cleaner precipitate 
—not precipitating copper in the presence of cyanide— 
and a resulting finer bullion. The precipitate is, how- 
ever, partly desulphurized by mechanical agitation with 
aluminum bars. 

In our use of sulphide of sodium for regenerating 
the cyanide in spent solutions we removed any excess 
of sulphide by addition of soluble lead salt. At 
Nipissing any excess is oxidized in the air lifts, solu- 
tions being tested prior to return to circuit to insure 
absence of soluble sulphides. By this method Carter 
recovers bullion 999 fine without the addition of “any 
flux. Leaver & Woolf, in their paper just referred to, 
first acidify their solutions slightly and then add sodium 
sulphide, precipitating all the silver and copper and 10 
per cent of the gold. To recover the remainder of the 
latter the solution is made alkaline with lime and then 
treated with zinc. Their published table shows a cyanide 
regeneration of nearly 79 per cent. 

This year is of particular interest to me because it was 
on Nov. 22, 1888—forty years ago—that I landed in 
South Africa for the purpose of introducing the cyanide 
process. Was there ever a process so introduced? I 
was prayed over as though sent forth on a crusade. 
Was there ever a metallurgical process more pregnant 
with political result? Apart from change in national 
boundaries, the standard of living over the world of the 
classes and of the masses, of civilized peoples and of 
indigenous races, has been raised far beyond that of any 
time in the past, as the result of the tremendous increase 
in wealth made possible by the flow of gold to the coffers 
of Europe and of America. Many millionaires have 
been made, but it is the working man who has benefited 
most. Living conditions for him now usually include 
comfortable house, good food and clothing in great 
variety, good books, frequently electric lighting and 
heating, and even such luxuries as automobiles and 
radio sets. 

Perhaps because of the spirit in which I was sent forth, 
the success of the process took precedence of all other 
motives—I did not even patent the zinc box invented in 
1890 for precipitation at the Robinson plant and since 
universally used—but the longer I live the more I am 
conscious of and grateful for the extraordinary kindli- 
ness and consideration extended to me by the profession 
scattered all over the world. Was there ever an engineer 
who received more freely than I the benefit of the suc- 
cesses and prospective practice of men whom I may never 
have seen—men in charge of well-known undertakings 
in Peru, Bolivia, Mexico, Arizona, Cobalt, Kirkland 
Lake, Trail, France, Australia, India, the Rand and Rho- 
desia—to localize some of my correspondence during this 
year. 

I cannot expect to repay the debt under which I am 
thus placed. I can only pass on to the profession the 
information given me, in the hope that all may benefit 
therefrom. 
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Mineralized Volcanic 
Explosion Pipes 


CONCLUDING INSTALLMENT 


By R. T. WALKER 


Geologist, United States Smelting Refining & Mining 
Exploration Company 


Following his discussion of the origin and evolution of 
volcanic explosion pipes, and of explosion and subsidence 
calderas, in Parts I and II, which appeared in the issues 
of Dec. 8 and Dec. 15, respectively, Mr. Walker pre- 
sented a classification of these occurrences. In this the 
concluding installment he describes certain well-known 
deposits found in explosion pipes and gives criteria for 
identifying such pipes. 


Mineral Deposits 
in Volcanic Explosion Pipes 


CONSIDERABLE NUMBER of important min- 
A eral deposits are known to occur in or to be asso- 
ciated with volcanic explosion pipes, and that 
number would probably be greatly increased if more min- 
ing men were well acquainted with their structural 
peculiarities, and hence better able to recognize them. 
With this latter purpose in view, certain representative 
deposits of this character will be described. 

There are two general classes of these mineral 
deposits: (1) those in which the valuable minerals have 
developed prior to the formation of the explosion pipe ; 
(2) those in which the valuable minerals have been 
deposited in the pipe after its formation. 


DIAMONDIFEROUS PIPES 


The best examples of the first class are the diamondif- 
erous pipes of South Africa, of which the five pipes at 
Kimberley—the Kimberley, DeBeers, Dutoitspan, Bult- 
fontein, and Wesselton, all occurring within an area 5 
miles long by 2 miles wide—are the best known and the 
most deeply explored. 

The shape and dimensions of the Kimberley pipe, 
which is representative of this type of structure, are 
shown in Fig. 13. In plan it is irregularly oval, with a 
long diameter of 650 ft. and a short diameter of 375 
ft. It is practically vertical, and has been explored to a 
depth of 3,600 ft., and found to maintain about the same 
cross-sectional area throughout. How much of it has 
been removed above the present surface by erosion is 
unknown, but the area and the amount of material may 
have been considerable. The total original depth of the 
pipe, therefore, may have been a mile or more. 

The pipe is filled with explosion breccia, which con- 
sists partly of fragments of all the different sedimentary 
and igneous formations traversed by the pipe within its 
explored depth, and partly of a basic igneous rock 
(peridotite) which is not exposed on the surface or else- 
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where underground. Probably, therefore, a deep-seated 
body of this igneous rock, through its gas accumulations, 
caused the explosions that created the pipe. Diamonds 
occur only with the peridotite fragments, and previously 
existed as phenocrysts in the peridotitic magma. The pe- 
ridotite fragments may represent dikes intruded into the 
explosion breccia after the formation of the pipe, and 
shattered by some later explosion; or the diamonds, with 
some other less soluble constituents, may have crystal- 
lized and have been suspended in the still-fluid residual 
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Fig. 13—Plan (“A”) and vertical section (“B”) of Kim- 
berley diamondiferous pipe, Kimberley, South Africa. 
(Only 2,600 ft. of pipe shown in above vertical section.) 


portion of the magma prior to the original explosion. 
The upper part of the pipe is occupied wholly by breccia, 
but it is reported that in the deeper portions of the pipe 
the breccia is intruded by dikes and irregular bodies of 
diamondiferous peridotite, as would be expected with 
approaching proximity to the parent intrusive mass. The 
upper portion of the pipe, therefore, illustrates Class A-1 
of explosion pipes; the lower portion belongs to Class 
A-3. Other diamondiferous pipes of this group are 
similar in general character, although they differ some- 
what from one another in the amount and character of 
the diamonds which they contain, indicating that the 
underlying body of peridotite either varied slightly in 
composition from place to place, or that it changed some- 
what during the intervals between the formation of the 
several pipes. 
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The several diamondiferous pipes discovered in Pike 
County, Ark., some years ago are volcanic explosion 
pipes, identical in mode of origin, and similar in other 
features, to those of South Africa, the diamond-bearing 
material being peridotite, which is mingled in the explo- 
sion breccia with fragments of the country rock traversed 
by the pipes.!! 

All the South African alluvial diamonds which have 
been traced to their source have been found to originate 
in explosion pipes. Hence it seems probable that the 
diamonds of Brazil and India, which are found in sec- 
ondary formations—alluvial gravels and sedimentary 
beds—have also been derived by erosion from explosion 
pipes of the same nature as those described. 


OTHER GEM-BEARING PIpEs 


Explosion pipes are also the sources of other gem 
stones besides diamonds. Thus, scattered over a wide 
expanse of country in Navajo County, Ariz., and in 
adjacent parts of Utah, are a large number of volcanic 
explosion chimneys, some of which contain wine-colored 
pyrope garnets of gem quality. The Garnet Ridge pipe,’ 
which is one of the most important localities and which is 
structurally representative of the others, is of Class A-2 
type, the fragments of explosion breccia being cemented 
by a basic igneous rock, which appears to be minette. 
The breccia fragments attain dimensions of several feet, 
and are notable for their wide range of variety. They 
consist of shale, sandstone, and limestone from the 
Paleozoic sediments traversed by the pipe; granite, 
granite-gneiss, diorite, diorite-gneiss, schist, hornstone, 
and quartzite from the Pre-Cambrian formations under- 
lying the Paleozoic sediments; and minette from the 
magma whose gas content caused the explosion that 
formed the pipe. Only the fragments of diorite and 
diorite gneiss contain the garnets, and hence the Pre- 
Cambrian formations, from which they were torn, are 
the original site of these gems. Overlying Palzozoic 
sediments appear to have been from 3,000 to 4,000 ft. 
thick at the time of the formation of the pipes, and this 
fact affords some clew to their minimum depth. In 
some pipes of this area, olivine of gem quality (peridots) 
occurs. Like the diamonds of the South African pipes, 
these peridots were phenocrysts in an intrusive basic 


magma, whose gaseous constituents caused the explosions 
that formed the pipes. 


SAN JUAN MINE 


The second class of commercially mineralized volcanic 
explosion pipes—those in which the valuable minerals 
were deposited after the formation of the pipe—comprise 
a number of important deposits, of which several repre- 
sentative ones will be described in detail for purposes of 
illustration. The San Juan mine, near the small mining 
camp of Nevadaville, Gilpin County, Colo., is situated 
in a breccia-filled pipe, locally known as “The Patch.” 
On the surface it is oval in area (see Fig. 14), with 
maximum and minimum diameters of 750 and 400 ft., 
respectively. 1t descends at a slight inclination from the 
vertical, maintaining about the same shape and cross- 
sectional area throughout its explored depth of 1,600 ft., 
below which it continues for an unknown distance. The 





"U. S. Geological Survey Bulletin 735-I. ‘“Diamond-bearing 
Peridotite in Pike County, Arkansas,” by Hugh D. Miser and Clar- 
ence S. Ross. 

“U. S. Geological Survey Professional Paper 93, “Geology of the 
Navajo Country,” by Herbert E. Gregory, p. 102; “Garnet. Deposits 


of. the Navajo Reservation,” by Herbert E. Gregory. . Economic 
Geology; Vol. XI, pp. 223-230. 
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Fig. 14—Plan (“A”) and vertical section (“B”) of “The 
Patch,” Gilpin County, Colo. 


(U. S. Geological Survey Professional Paper No. 94, “Eco- 

nomic Geology of Gilpin County and Adjacent Parts of 

Clear Creek and Boulder Counties, Colorado,” by Edson S. 

Bastin and James M. Hill. Fig. 36.) Stippling indicates 
mineralized area. 


country rock, which it penetrates, consists of granite 
gneiss, schist, pegmatite, and porphyry, and the breccia 
fragments that fill it are of the same character. The 
fragments are chaotically mixed. They vary in size from 
a fraction of an inch up to 4 ft., and are imbedded in a 
matrix of fine material of the same character. In some 
places the change from breccia to unbroken wallrock is 
rather abrupt, but in most places there is a transition 
zone of somewhat shattered rock, which is still nearly 
in place. It is this latter circumstance which seems to 
have principally influenced Bastin and Hill, of the U. S. 
Geological Survey, in reaching the conclusion that this 
area represents a stockwork formed at the intersection of 
several fissures.'® 
As pointed out by Spurr'*, however, this interpretation 
of the structure seems open to considerable doubt, since 
the fissures in question are not particularly large, and it 
is questionable whether there has been sufficient move- 
ment along them to produce such intense effects, espe- 
cially those that are so notably localized, and which are 
not repeated elsewhere in the district, even on a reduced 
scale. Furthermore, there is reason to suspect that the 
fissures, supposed to have caused the brecciation, are, as 
a matter of fact, of later origin, since some of these 
fissures depart from the breccia pipe on dip, and in at 
least one instance a fissure cuts through the breccia frag- 
ments themselves. 
The vertically cylindrical shape of the breccia pipe, 
and the chaotic assemblage of fragments that fill it, sug- 
gest, instead, that it is a rather small volcanic explosion 
pipe of the Class A-1 type, with “original” breccia, pro- 
duced by a magma which never reached the surface—at 
least, in this vicinity. In most pipes of this nature a 
narrow zone of shattered country rock intervenes between 
the breccia and the solid country rock; whereas, if later 
fissures were formed, ‘some of which chanced to pass 
through the pipe, such fissures, although forming clean- 
cut breaks in the solid country rock, would be apt to 
split up into stringers approaching the pipe, and to be 
more or less indistinct while traversing the breccia itself, 





313, S. Geological Survey Professional Paper 94. “Economic 
Geology of Gilpin County and Adjacent Parts of Clear Creek and 
Boulder Counties, Colorado,” by Edson S. Bastin and James M. 
Hill. Pp. 96-97, 234-237. 


“The Ore Magmas,” by J. E. Spurr. Vol. II, pp. 876-884. 
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Fig. 15—Plan (“A”) and vertical section (“B’’) of 
Bassick volcanic explosion pipe, Custer 
County, Colorado 
(“Geology of Silver Cliff and the Rosita Hills,” by 
Whitman Cross, U. S. Geological Survey 17th Annual 
Report, Part II) 


thus creating an illusory effect of a direct causal rela- 
tionship between the fissures and the pipe. 

In portions of this pipe, irregular orebodies occur, in 
which metallic minerals have been deposited in spaces be- 
tween the breccia fragments and to a less extent replace 
the fragments themselves. Two types of ores were thus 
formed-—an auriferous pyrite-chalcopyrite-quartz ore, and 
an argentiferous galena-sphalerite ore—which are similar 
to the orebodies of true fissure type found in neighbor- 
ing veins traversing the solid country rock, and were 
evidently formed at the same time and deposited from 
the same mineralizing solutions. The difference in form 
was due simply to the different nature of the conduits 
traversed by the mineralizing solutions: fissures in the 
one case and the interstitial spaces between the breccia 
fragments in the other. Commercial ores have not ex- 
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tended much below a depth of 900 ft. in this pipe, 
although mineralization continues to the greatest depth 
(1,600 ft.) to which it has been explored. The total pro- 
duction is estimated to have been about $600,000. 


Tue BassicK MINE 


The Bassick mine is situated in Custer County, Colo., 
about 5 miles east of the town of Silver Cliff. It occurs 
in a volcanic explosion pipe, which penetrates Pre- 
Cambrian granite and gneiss, locally capped by Tertiary 
extrusives. The pipe has not been sufficiently explored 
to determine its shape and size with exactness, but it 
appears to be roughly circular in cross-section, with an 
average diameter of about 1,200 ft. (See Fig. 15.) 

It is filled with a chaotic mixture of angular breccia, 
consisting principally of fragments of andesite, although 
granite and gneiss are also present, being most plentiful 
near the walls. The fragments vary in size from small 
particles to blocks several feet in diameter, imbedded in 
a matrix of dust and sand of the same character. Here 
and there occur pieces of charcoal, several inches in 
length, still showing woody structure. These doubtless 
represent trees growing on the site of the pipe, which 
were rent into pieces by the explosion and buried in the 
débris. The great preponderance of andesite in the 
breccia fragments indicates that, after the formation of 
the pipe, it was invaded by andesitic magma, forming a 
lava plug, which was shattered by a subsequent explo- 
sion, thus creating a mixed breccia. This may have 
happened more than once. An existing andesite plug and 
a small basic dike, penetrating the breccia, indicate a 
still later epoch of igneous activity." The pipe, there- 
fore, is of the Class A-3 type, with “compound” breccia. 

The orebody occurs near the center of the explosion 
pipe. It is a nearly vertical chimney, of elliptical cross- 
section, with a length of 100 ft. and a width of from 20 
to 30 ft. Within this area mineralizing solutions, 
ascending through the breccia, have, to a greater or less 
degree, bleached, decomposed, and rounded the edges and 
corners of the larger fragments of breccia within their 
path, and have removed some of the matrix between 
them, leaving an open, bouldery zone. The ore, consist- 
ing of highly argentiferous and auriferous sphalerite, 
galena, pyrite, chalcopyrite, jamesonite and tetrahedrite, 
has been deposited around these boulders in successive 
shells, forming banded concentric crusts several inches 
thick, and the interstitial spaces have been largely filled 
with quartz. There is no sharp boundary between the 
orebody and the surrounding unmineralized breccia, the 
mineralization gradually decreasing from the center of 
the pipe toward its borders.1® The orebody was mined 
to a depth of 1,400 ft. below the surface. In the lower 
levels a similar and parallel pipe, but lower in grade, 
was explored for a few hundred feet. The total produc- 
tion of the property is said to have been approximately 


$2,000,000. 
CopPpER QUEEN MINE 


In the Copper Queen mine, in the Bisbee mining dis- 
trict of Arizona, there is an intrusive mass of granite 
porphyry, known as the Sacramento Hill plug. It has 
nearly vertical walls, so far as can be determined; is 
irregular in outline; and varies from half a mile to a 
mile in diameter. It occurs along the course of an 





“Geology of Silver Cliff and the Rosita Hills,” by Whitman 
Cross. U. S. Geological Survey, 17th Annual Report, Part II, 
pp. 307-313, 362-368. 

The Mines of Custer County, Colorado,” by S. F. Emmons. 
U. S. Geological Survey, 17th Annual Report, Part II, pp. 430-438. 
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earlier formed fault, known as the Dividend fault, which 
has elevated Pre-Cambrian granite and schist on one side, 
to abut against Palzozoic sediments on the other, both 
formations being unconformably capped by Cretaceous 
sediments. 

Along one side of the plug, between it and the 
Paleozoic sediments, is a large mass of breccia, covering 
an area of about half a mile in length by 1,000 ft. in 
width, which has been divided into several isolated bodies 
by dikes and sills radiating from the plug. The breccia 
consists of fragments of all the formations penetrated by 
the plug—granite, schist, quartzite, shale, and limestone ; 
and the fragments vary in size from a fraction of an inch 
up to several feet in diameter, and are imbedded in a 
matrix of finer material of the same nature. This breccia 
has previously been called “contact breccia” ?*, and its 
origin has been explained as having been due to the 
friction of the ascending magma along the walls of the 
pipe, breaking off and dragging up fragments of the vari- 
ous formations, through which the invading magma 
penetrated. If this had been the case, however, it would 
seem reasonable to expect the entire pipe to be encircled 
by breccia of this sort instead of its being confined simply 
to a small section of its periphery. Furthermore, if the 
formation of the breccia had occurred in this manner, 
the fragments should be more or less imbedded in 
magma, in the same fashion as flow breccia; whereas, as 
previously stated, the matrix of the breccia consists of 
finer particles of the same material as the larger frag- 
ments. The physical condition of the breccia and the 
mode of penetration of the dikes and sills of porphyry 
through it suggest, too, that it had been consolidated 
and cemented into a rather compact mass before the 
intrusion of the porphyry, instead of being a loose aggre- 
gate of contemporaneous origin. 

As the situation is entirely similar to others elsewhere, 
where it is clearly evident that the breccia is an explo- 
sion breccia, constituting a remnant of that which origi- 
nally occupied the whole of the explosion pipe, and which 
subsequently was in principal part displaced or assim- 
ilated by ascending magma, it is believed that the same 
explanation is applicable to the Sacramento Hill plug. 
According to this hypothesis, accumulations of gases at 
the top of a slowly ascending mass of granite porphyry 
magma created an explosion pipe where the superjacent 
crust was weakest, which happened to be a point along 
the pre-existing Dividend fault. The magma later dis- 
placed or assimilated all the explosion breccia filling the 
pipe, except for a small area, amounting to about 15 per 
cent of the whole, along one side. 
of breccia was intricately intruded by dikes and sills from 
the plug, which also extend considerable distances beyond 
it into the surrounding formations. The Sacramento 
Hill plug, therefore, is considered to belong to Class A-4 
of explosion pipes. 

At some later period both the granite porphyry and 
the breccia areas were riven by numerous small fissures, 
through which ascended mineralizing solutions that 
deposited pyrite, chalcopyrite, bornite, quartz, and other 
minerals in less amount. This mineralization is most 
intense in the breccia areas, together with the dikes and 
sills that penetrate them, and adjacent portions of the 
granite porphyry plug—comprising altogether the south- 
ern third of the original explosion pipe—and the com- 
mercial orebodies within the former pipe are confined to 





17™Geology of the Warren Mining District,’ by Y. S. Bonillas, 
J. B. Tenney, and Leon Feuchere. Trans. A.I.M.E., Vol. LV 
Pp. 315. 
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This residual patch - 


this portion. These orebodies are of very irregular.shape 
and distribution, and are but higher-grade portions of 
a much larger mineralized area (see Fig. 16). 

The major production of the district, however, has not 
come from orebodies in the pipe but from larger and 
richer orebodies occurring in the Palzozoic sediments, 
which, on the south side of the Dividend fault, abut 
against the pipe. These orebodies are disposed semi- 
circularly about the contact, clustering thickly in its 
immediate proximity, and decreasing in number and 
becoming more dispersed with distance from it. This 
arrangement suggests that, as the mineralizing solutions, 
ascending through the breccia and adjacent portions of 
the granite porphyry, attained the horizon of the 
Paleozoic sediments on the south side of the pipe, they 
also spread laterally through these sediments along con- 
venient channels, depositing ore in them as well as within 
the pipe. 


BRADEN MINE 


The Braden mine is situated in the province of 
O’Higgins, Chile, about 30 miles east of the town of 
Rancagua. A large intrusive mass of andesite porphyry 
has here been penetrated by a volcanic explosion pipe, 
nearly circular in outline, with an average diameter of 
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Fig. 16—Plan (“A”) and vertical section (“B”) of 

Sacramento Hill pipe, Copper Queen mine, Bisbee, 

Ariz. Solid black indicates granite porphyry plug. 
Stippling indicates explosion breccia. 
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between 3,000 and 3,500 ft. The breccia filling consists 
principally of fragments of the andesite porphyry coun- 
try rock, mingled with fragments of dacite, latite, and 
granite porphyries in lesser amount.’® 

Instead of the breccia filling being unsorted and 
chaotic, as in all the cases previously cited, it is dis- 
tinctly although roughly bedded, with alternating strata 
of fine and coarse fragments, indicating classification by 
subaqueous deposition in a lake which formerly occupied 
the upper part of the pipe. As this material, termed the 
“Braden tuff,” has an exposed thickness of 2,500 ft., it 
is evident that the pipe must have been open to at least 
this depth, when the deposition of the tuff commenced. 
In every other explosion pipe with which I am 
acquainted the breccia seems to have filled it to within a 
relatively short distance of the original surface, so that 
some special cause must have been responsible for the 
exception to the rule in the case of the Braden pipe. The 
acidic nature of the magma erupted from this vent, to- 
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Fig. 17—Plan (“A”) and vertical section (“B”) of 
volcanic explosion pipe at the Braden mine, 
Rancagua, Chile 
(“The Geology of the Braden Mine, Rancagua, 


Chile,” by Waldemar Lindgren and Edson S. Bastin, 
Economic Geology, Vol. XVII). 


1%The Geology of the Braden Mine, Rancagua, Chile,” by Wal- 
demar Lindgren and Edson S. Bastin. Economic Geology, Vol. 
XVII, pp. 75-99. 
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gether with the exceptionally shattered condition of the 
andesite porphyry walls, suggests that the conditions 
which produce subsidence caldera of the Katmai type 
(see page 942, Dec. 15 issue) may have been operative 
here, but on a milder scale, so that they did not result in 
caving the walls of the pipe. (See Fig. 17.) 

The explanation proposed, therefore, is that, in the 
last eruption from this vent, the top of the lava column 
was so viscous that the magmatic gases could not read- 
ily make their way through it. Consequently these 
gases accumulated below the obstruction, until they 
attained a sufficiently high pressure to disrupt it explo- 
sively, together with a section of the column of fluid lava 
below, into small particles and fragments, most of which 
were hurled beyond the walls of the crater. Successive 
explosions of the same nature probably followed, demol- 
ishing and expelling successive sections of the lava 
column, thus clearing the vent to a considerable depth. 
The steep-walled pit thus formed was occupied, after the 
cessation of the eruption, by a lake, in which gradually 
accumulated a great thickness of fragments, released by 
weathering from the exposed shattered porphyry walls 
of the pipe, together with more or less of the explosion 
débris, washed in from the ring surrounding the vent. 

In this manner the Braden tuff is supposed to have 
been formed. After it had consolidated, mineralizing 
solutions, ascending principally through the shattered 
andesite-porphyry walls of the pipe, deposited quartz, 
tourmaline, biotite, pyrite, and chalcopyrite, forming ex- 
tensive but low-grade orebodies, carrying from 0.5 to 
1.5 per cent of copper. 

At some later period dikes and irregular bodies of 
dacite porphyry were intruded into the Braden tuff and 
its walls, while dacite and latite porphyry breccias were 
also formed. Although some of these breccia bodies 
occur wholly in the tuff, and one such body occurs wholly 
in the andesite-porphyry walls, they are generally local- 
ized around the rim of the pipe, between the Braden tuff 
and the andesite-porphyry walls of the vent, and in this 
latter locality they contain a greater or less proportion of 
fragments of the andesite porphyry. Lindgren and 
Bastin have suggested that these breccias (called 
Teniente breccias) were autoclastic, being formed by 
brecciation of solidified portions of the intrusive dacite 
and latite porphyries by the pressure of still liquid por- 
tions ; but, if that were so, flow breccias would have been 
formed, the fragments being imbedded in congealed lava 
of the same character. Since this is not the case, as the 
matrix in which the breccia fragments are imbedded con- 
sists simply of fine fragmental material of the same 
kind, a much more probable explanation is that the brec- 
ciated areas represent small explosion chimneys, neces- 
sarily of later origin than the tuff they penetrate. These: 
explosion chimneys would be caused by gas accumulations 
in dacite porphyry and latite porphyry magmas, ascend- 
ing from below, but which did not attain the present 
surface, except in the case of some dacite porphyry dikes. 

The formation of the Teniente breccia was followed by 
a second period of tourmalinization. Subsequently, the 
Braden tuff was penetrated by small explosion pipes of 
granite porphyry breccia, formed in similar manner to 
the Teniente breccia. Finally there was another period 
of mineralization, in which chalcopyrite and bornite were 
deposited—principally within the breccia pipes—thus 
augmenting the mineralization of the first period and 
creating the commercial orebodies now being mined. 

Among the mineral deposits of the type under consid- 
eration, the Cripple Creek mining district, in Teller 
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County, Colo., is notable for the value of its metal pro- 
duction, the variety of eruptive phenomena exhibited, 
and the number and size of its volcanic explosion pipes.’® 
Within the 56 square miles included in the accompanying 
outline map, ten pipes are known or suspected to exist, 
and several others of contemporaneous age occur beyond 
these limits. The broadest surficial expanse of breccia, 
about 4 miles in length and 24 miles in width, has been 
found to cover two explosion pipes. (See Fig. 18.) The 
larger—hereinafter referred to as the Battle Mountain 
pipe—is about 3 miles in length by 24 miles in width, and 
is of irregular shape; the smaller, which will be called 
the Globe Hill pipe, averages about three-quarters of a 
mile in diameter, and is irregularly oval in outline. The 
wall separating these two pipes is about half a mile in 
width at its narrowest point, and appears to have been 
partially broken down by the explosions, and subse- 
quently covered with breccia, so that its existence, 
although suspected from surface exposures, was con- 
firmed only by mining operations. The Rhyolite Moun- 
tain pipe and the Mineral Hill pipe are like the Globe 
Hill pipe in being irregularly oval in shape, but are 
somewhat smaller. These four pipes are filled principally 
with explosion breccia, although, with the exception of 
the Globe Hill pipe, each has been invaded by one or 
more columns of lava. 

The other pipes are smaller and of different type, being 
volcanic plugs, the breccia which they originally con- 
tained having been almost completely displaced by lava. 
They are well exemplified by the Beacon Hill plug, 
which, as previously described, consists of a vertical col- 
umn of phonolite, elliptical in cross-section, with large 
and small diameters of 2,000 and 1,000 ft., respectively. 
Remnants of breccia about its periphery indicate that 
its conduit was formerly an explosion pipe. The Copper 
Mountain, Trachyte Mountain, Cow Mountain, and 
Mount Pisgah plugs have not been explored by mine 
workings, so that the size and shape of the pipes they 
occupy is somewhat uncertain; and the existence of 
plugs beneath the phonolite sills of Grouse and Straub 
Mountains is only suspected. 

The formations penetrated by the pipes consist of Pre- 
Cambrian granite, gneiss, and schist. Fragments of all 
these rocks occur in the breccia, filling the explosion 
pipes, but over 90 per ‘cent of the breccia consists of 
fragments of intrusive igneous rocks (phonolite and 
latite phonolite). The breccia fragments are angular and 
chaotically mixed. They vary in size from particles only 
a fraction of an inch in diameter up to blocks over a yard 
across, and are imbedded in a matrix of dust and small 
grains of the same materials. Plugs of phonolite, latite 
phonolite, and syenite, and dikes of phonolite and basalt, 
penetrate the breccia, which fills the pipes. The dikes 
also extend for considerable distances into the surround- 
ing country rock. Such parts of the walls of the pipes 
as are immediately adjacent to the breccia are usually 
more or less shattered. 

Of the various pipes, the Battle Mountain pipe is of 
greatest economic importance, since 95 per cent of the 
ore production of the district has been mined from it and 
its walls; at the same time, it is of particular scientific 
interest because of its exceptional dimensions. It has 
been previously assumed that it represents the throat of 
a volcano of normal type, originally surmounted by a 
volcanic cone, which, from the dimensions of the base, 





2U. S. Geological Survey Professional Paper 54. “Geology and 
Gold Deposits of the Cripple Creek District, Colorado,” by Walde- 
mar Lindgren and F. L. Ransome. 
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Scale in Miles 


Fig. 18—Outline map of Cripple Creek district, 
Colorado, showing distribution of explosion pipes 
Solid black indicates lava and sills; close stippling 
indicates explosion breccia filling pipes; sparse stip- 
pling indicates surficial tracts of breccia. (1) Battle 
Mountain caldera; (2) Globe Hill pipe; (3) Mineral 
Hill pipe; (4) Rhyolite Mountain pipe; (5) Copper 
Mountain plug; (6) Beacon Hill plug; (7) Trachyte 
Mountain plug; (8) Mount Pisgah plug; (9) Cow 
Mountain plug; (10) Grouse Hill sill; (11) Straub 
Mountain sill. White spaces represent granite. 


would have attained an elevation of 3,000 to 4,000 ft. 
above the present surface. As set forth in the following 
paragraphs, however, there are several reasons to believe 
that no such cone existed here, at least after the forma- 
tion of the present pipe, and that, instead, the pipe 
represents an explosion caldera, formed by the explosive 
destruction of portions of the crust originally separating 
two or more smaller pipes, which were thus united into 
one large pipe. 

The pipe is of unusual size, being 3 miles in length 
and 24 miles in width, and the columns of lava, which 
penetrate the breccia filling and which doubtless fill for- 
mer eruptive conduits, do not occupy more than 20 per 
cent of the entire area of the pipe. If these lava col- 
umns, as seems probable, were not formed simultane- 
ously, but represent successive eruptions, the active vent 
at any one time was not more than 5 per cent of the 
area. The contrast between this and the Beacon Hill 
plug, which represents a normal vent, and in which the 
lava practically fills the entire pipe, suggests a difference 
in origin. 

The position of portions of the pre-volcanic surface, 
preserved here and there beneath areas of breccia in the 
vicinity, indicates that the subsequent erosion, although 
considerable, has not been excessive. Consequently, if a 
volcanic cone, occupying the site of the Battle Mountain 
pipe, formerly towered 3,000 to 4,000 ft. above the sur- 
rounding country, it would seem reasonable to expect 
that a mountain of such bulk and geological recency 
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would still survive as a topographic feature, although 
much reduced and modified. But there is now no topo- 
graphic indication of the former existence of such a 
mountain, as portions of the granite rim of the pipe now 
overtop its central part, where the cone would have been 
highest. 

True volcanic cones are mountains of construction, 
built up of lava flows and layers of fragmental ejecta, 





Scale in Miles 


Fig. 19—Vertical section across Battle Mountain caldera, 

Cripple Creek district, Colorado. Solid black indicates 

lava columns. Dotted line represents probable original 
profile of caldera. 


which, except in the very central portion, dip away from 
the vent in all directions. When dissected by erosion, 
therefore, such a mountain exhibits a roughly bedded or 
layered structure. If a volcanic cone formerly existed 
here, some vestiges of this bedded structure could hardly 
have failed to survive, particularly about its periphery ; 
but no such evidence is now visible in the district. 

Carbonized sections of tree trunks, still preserving the 
rings of growth and the general woody structure, have 
been found in the breccia filling the Battle Mountain pipe 
at depths of from 600 to 800 ft. below the surface. They 
doubtless represent trees formerly growing on the site of 
the pipe, which were destroyed by an explosion and 
buried in the débris. It seems unlikely that these carbon- 
ized tree trunks could have survived the elevated tem- 
peratures that would exist 3,000 to 4,000 ft. below the 
surface, in the heart of a volcanic pile, such as the sup- 
posed cone. 

The ore minerals of the Cripple Creek district are of 
a type suggestive of deposition at comparatively low 
temperatures, and thus at relatively shallow depth. But 
if formed’ in a true volcanic cone of the dimensions 
indicated, some of the ore, such as that now being mined 
on the lower levels of the Portland mine, must have been 
deposited over a mile below the surface, unless the cone 
had been greatly reduced by erosion before the period 
of mineralization. 

All of these objections are disposed of if the Battle 
Mountain pipe represents the throat of an explosion 
caldera, instead of the vent of a normal volcano. As 
shown in outline on the accompanying cross-section of 
the pipe (Fig. 19), the floor of the caldera was probably 
nearly flat, about 3 miles in diameter, and little if any 
above the present surface; and the encircling ring of 
débris may not have risen more than 1,500 to 2,000 ft. 
above it. In comparison with other known calderas, it 
was not a large one. The shallow type of the mineraliza- 
tion and the survival of the carbonized tree trunks are 
thus explained by the proximity of the pre-mineral sur- 
face to the present one, and the lack of topographic 
evidence of the former existence of a high mountain on 
this site, and the absence of vestiges of the layered struc- 
ture of a volcanic cone, are also thus explained. 
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Formation of the caldera probably took place about 
the middle of the period of volcanic activity in the 
Cripple Creek district, since the great preponderance of 
igneous material in the breccia suggests that it was fur- 
nished by the shattering of lava plugs occupying earlier 
vents in this area, augmented by fragmental ejecta of 
such vents. After the formation of the caldera, a minor 
explosion within its throat created a small pipe through 
the breccia, up which lava ascended, forming a small 
interior volcano (cone-in-bowl structure). Underground 
workings in this area reveal a number of distinct lava 
columns, indicating successive eruptions, alternating 
with periods of dormancy. The explosion which ini- 
tiated each resumption of activity, instead of shattering 
the lava congealed in the old vent, created a new vent 
alongside it, through the breccia. The position of the 
interior cone must have changed somewhat with the shift- 
ing of the vent, so that it is possible that the caldera 
may have been nearly filled with ejecta at the termina- 
tion of the period of volcanic activity, thus accounting 
in part for the present irregular topography in this area. 

The final period of igneous activity in the district 
was caused by a basaltic magma, which, although not 
attaining the surface in quantity, formed a number of 
narrow dikes, and created, within the property of the 
present Cresson mine, a Class A-2 explosion pipe of 
about 600 ft. average diameter, in which the re-brecciated 
explosion breccia was cemented by basaltic glass.2° What 
appear to be small, contemporaneous Class A-1 explo- 
sion pipes, in which the re-brecciated explosion breccia 
was not cemented by lava, occur in the Dante mine and 
a few places elsewhere in the district; but it is not yet 
certain whether these may not have been formed in the 
same manner as the Bassick orbody, by corrosive solu- 
tions ascending through the breccia, dissolving some of 
the matrix, and rounding the corners and edges of the 
larger fragments, thus forming pipes of loose, corroded 
fragments within the mass of the breccia. 

Ore deposits of the district were formed after all 
manifestations of volcanic activity had ceased and when 
the breccia, filling the explosion pipes, had become much 
altered and more or less cemented into a rather massive 
rock. Gold, occurring principally in the form of tel- 
lurides, and silver in smaller amount, are the only valu- 
able constituents of the ores mined. These metals occur 
principally along narrow fissures of small displacement, 
which traverse the breccia, the intrusive plugs and dikes, 
and the granite walls of the explosion pipes, and which 
have been productive in all these formations, although 
most of the orebodies occur where breccia forms one or 
both walls of the fissure. A notable exception to the 
generally tabular form of the orebodies occurs in the 
“Cresson pipe,” described in the preceding paragraph, 
where large and valuable bodies of ore are distributed 
irregularly about the periphery of this minor explosion 
pipe. There are also a few pipe-like orebodies, such as 
the “Anna Lee chimney,” which resemble somewhat in 
shape the orebody of the Bassick mine (p. 978). The 
district produced about $33,400,000 up to 1926. 

The deposits described so well exemplify the char- 
acteristics and peculiarities of orebodies deposited in 
volcanic explosion pipes that it seems unnecessary to do 
more than name a few others. The Cactus mine, in 
Beaver County, Utah,24 and the Bull-Domingo mine, 
of 1925 was about $33,400,000. 


2“Ore at Deep Levels in the Cripple Creek District, en” 
by G. F. Loughlin. Trans. A.I.M.E., Vol. LXXV, 1927, p. 42 


20. S. Geological Survey Professional Paper No. 80. “Geology 


and Ore Deposits of the San Francisco and Adjacent District, 
Utah,” by B. S. Butler, p. 172. 
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in Custer County, Colo.,?” structurally resemble the San 
Juan mine, which has been previously described (p. 977), 
and, like it, are believed to occur in Class A-1 explo- 
sion pipes, although other explanations have been sug- 
gested by the geologists of the U. S. Geological Survey, 
who have described them. The “Breccia” orebody in 
the mine of the Burro Mountain Copper Company, in 
the Tyrone district of New Mexico, may also belong 
in the same category, but the published description of it is 
not sufficiently detailed to enable a satisfactory conclu- 
sion to be reached.?* The New Cornelia orebody at Ajo, 
Ariz., occurs partly in a mass of much altered and silici- 
fied breccia, and partly in an intrusive mass of monzonite. 
The breccia has previously been assumed to be a volcanic 
tuff**; but the general structure is very similar to that 
of Sacramento Hill (p. 979), and suggests, instead, that 
the breccia is the remnant of explosion breccia once com- 
pletely occupying a volcanic explosion pipe about a mile 
in diameter, through which monzonite and other intrusive 
magmas have subsequently ascended. In the San Juan 
mountains of southern Colorado is a breccia formation 
of Tertiary age, known as the San Juan tuff, which at- 
tains thicknesses of from 1,000 to 3,000 ft. over an area 
of more than 300 square miles and is traversed by many 
commercially mineralized fissure veins. The chaotic and 
unsorted nature of the breccia, which consist principally 
of andesite fragments, and its wide distribution and great 
thickness, suggests that it was formed by the demolition 
of a large volcanic cone by a caldera explosion of un- 
usual magnitude, although the caldera has long since dis- 
appeared as a topographic form. No well-authenticated 
instance of the formation of an orebody in a subsidence 
caldera, either of the Kilauea or the Katmai type, has 
come to my attention, although in the igneous formations 
constituting the country rock of the Pilares mine, at 
Nacozari, Sonora, Mexico, there is an elliptical area of 
subsidence around the periphery of which the orebodies 
occur, and which is somewhat suggestive of a subsidence 
caldera of the Kilauea type on a small scale.?° 


CRITERIA FOR IDENTIFYING VOLCANIC 
ExXp.Losion PIPEs 


As the outcrops of ancient volcanic explosion pipes 
are frequently inconspicuous, it seems not improbable 
that many pre-mineral pipes as yet unrecognized may 
exist in the mining districts of the United States and of 
other countries, and that they will be revealed by careful 
search. Their shape, contents, and relationship to the 
surrounding formations are the criteria by which they 
can be identified ; and of these criteria the most important 
is the explosion breccia, which is so distinctive in char- 
acter that it can usually be discriminated from breccia 
formed in other ways. Thus, zones of fault breccia are 
long and narrow, and closely accompany the fissures along 
which they are formed. At the intersection of two faults, 
a pipe-like body of fault breccia may occur, but here, 
again, the structural relationship is usually obvious. Such 
pipes rarely exceed 100 ft. in diameter. The solvent action 
of descending surface waters or of ascending thermal 
springs often forms vertically cylindrical “chimney caves” 
in limestone beds; and these caves are sometimes filled 





2“*The Mines of Custer County, Colorado,” by S. F. Emmons. 
U. S. Geological Survey 17th Annual Report, Part II, pp. 439-447. 

237. S. Geological Survey Professional Paper 122. “Copper De- 
posits of the Tyrone District, New Mexico,” by Sidney Paige, 
p. 18, 43. 

The Ajo Copper-Mining District,” by Ira B. Joralemon. Trans. 
A.I.M.E.; Vol. XLIX, pp. 593-609. 

%The Formation of Certain Orebodies by Mineralization Stop- 
ing,’ by Augustus Locke. Economic Geology, Vol. XXI, p. 433. 
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with “cave breccia,” consisting of fragments, which have 
fallen from the walls or roof of the caves or that have 
been washed in from the surface. Such breccia-filled 
chimney caves, however, are confined to limestone beds— 
except that they sometimes extend upward into overlying 
formations—and they are rarely more than 100 ft. in 
diameter and several hundred feet in depth. The mate- 
rial, which is most likely to be mistaken for explosion 
breccia, is volcanic agglomerate—the mixture of coarse 
and fine ejecta which frequently accumulates on the 
flanks of volcanoes during eruptions. Volcanic ag- 
glomerate, however, is composed wholly of eruptive mate- 
rial, and always contains a large proportion of scoria, 
lapilli, lava cakes, and the like, ejected in a fluid or 
plastic condition ; whereas these latter forms are uncom- 
mon in explosion breccia, which is formed principally by 
the disruption of solid rock, and which, also, usually con- 
tains fragments of other than eruptive material. Volcanic 
agglomerate usually exhibits a more or less distinctly 
stratiform structure, which is rare or lacking in explosion 
breccia; and the frequent interbedding of volcanic ag- 
glomerate and lava flows is significant, where it is » 
revealed by erosion. 

An intrusive mass of igneous rock with nearly vertical 
walls, from a few hundred feet to 3 miles in diameter, 
and roughly circular, oval or elliptical in plan (although 
in detail the outline may be quite irregular) merits con- 
sideration as a possible volcanic plug or stock, occupying 
an earlier explosion pipe; and if, around its periphery, 
some residual patches of indurated pre-intrusive breccia 
remain, this possibility may be regarded as approaching 
a certainty. 


MINERALIZATION 


A volcanic explosion pipe would seem to offer a par- 
ticularly favorable locus for the deposition of ore, be- 
cause it penetrates the crust to a considerable depth, and 
because the interstitial spaces between the breccia frag- 
ments would afford an easy channel for the movement of 
mineralizing solutions. Furthermore, the genetic rela- 
tionship of explosion pipes to magmatic intrusions would 
facilitate the escape of gases of magmatic origin, which 
directly or indirectly might become the source of mineral- 
izing solutions ; and the fragmental character of the mate- 
rial filling the pipes would facilitate the chemical altera- 
tion, and removal, by such solutions, of whatever metallic 
minerals might be contained in the breccia filling in the 
lower part of the pipe, for redeposition in the cooler 
horizon in the upper part of the pipe. Many explosion 
pipes reveal the action of gases or aqueous solutions, 
through the silicification, pyritization, chloritization and 
sericitization which the breccia has undergone; but the 
presence of metallic minerals other than pyrite, magne- 
tite, and hematite is less frequent, and in only compara- 
tively few cases—possibly less than 1 per cent—have 
commercial orebodies been formed under the conditions 
noted. This is doubtless due principally to the fact that 
many, if not most, explosion pipes are soon after their 
formation either invaded by igneous dikes, which inter- 
rupt the continuity of the breccia and thus impair its 
efficiency as a conduit for solutions, or are occupied by 
lava columns, which largely or completely displace the 
breccia and seal the pipes with plugs of dense, massive 
rock, impermeable to solutions unless subsequently fis- 
sured or shattered. But even in those explosiori pipes; 
the breccia filling of which remains undisturbed, and; 
consequently, a suitable conduit for mineralizing solu- 
tions, the same fortuitous combinations of favorable con- 
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ditions that are necessary to form commercial orebodies 
in other environments are requisite. With the exception 
of iron and aluminum, the principal useful metals occur 
in the earth’s crust only in small quantities relatively, 
ranging from about 1/100 of 1 per cent in copper occur- 
rences, to extremely minute fractions, in occurrences of 
silver, gold, and the platinoids. Formation of a commer- 
cially valuable deposits of these metals, therefore, ordi- 
narily would require a high degree of concentration, 
which is least for the formation of low-grade copper de- 
posits, and may be as much as 10,000 into 1 for a high- 
grade deposit of the less common metals. An unusually 
favorable combination of circumstances would be required 
to attain a concentration of better than 100 into 1 at one 
step, and it is probable that two or more stages have been 
necessary in the formation of most bodies of commercial 
grade. 

In the first stage, the minerals are probably col- 
lected from their original environment, and deposited as 
very low-grade, more or less disseminated orebodies, 
which provide a subsequent period of mineralization with 
the material for the formation of bodies of commercial 
grade. Such a sequence of events is suggested by the 
fact that many, if not most, orebodies afford evidence of 
more than one period of mineralization. The superposi- 
tion of the locus of a second period of mineralization 
upon that of an earlier period, however, must be largely 
fortuitous, so that probably only a small proportion of all 
original orebodies are subsequently enriched to commer- 
cial grade by a second period of mineralization. The 
same doubtless holds true with mineralization in explo- 
sion pipes as well, as is indicated by the fact that most 
of the orebodies described or named in previous pages of 
this article either afford evidence of more than one period 
of mineralization or are related to fissuring subsequent 
to the formation of the pipes. 

Since high temperatures may be expected to prevail in 
volcanic explosion pipes for some time after their forma- 
tion, that orebodies of copper, whose minerals are usually 
deposited at relatively high temperatures, predominate in 
this type of structure is not surprising. In those in- 
stances where minerals characteristic of lower tempera- 
tures occur, they were probably deposited close to the 
original surface, or deposition took place at a considerable 
interval after the formation of the pipe, and in connection 
with an epoch of mineralization to which it was not 
related. 

In some instances where the pre-mineral pipes them- 
selves contain no commercial ore, they may have provided 
the conduit through which rose mineralizing solutions that 
deposited orebodies elsewhere in the vicinity. As the 
relationship of the orebodies in limestone to the Sacra- 
mento Hill pipe, in the Bisbee mining district, indicates, 
mineralizing solutions may rise through a volcanic ex- 
plosion pipe to the horizon of some formation where 
structural and chemical conditions are favorable, and 
thence migrate laterally along such formation, depositing 
ore therein. If the temperatures within the volcanic pipe 
happen to be high, ore deposition may not start until the 
mineralizing solutions attain cooler zones within the sur- 
rounding formations, and hence commercial orebodies 
may be confined to the latter, and may not occur within 
the pipe itself. In addition to providing a conduit for 
the solutions, the breccia filling the pipe may also supply 
some or all of the metalliferous constituents, as discussed 
on a previous page. The adequacy of such a source is 
illustrated by the fact that, if the gold content of the 
veins of the Cripple Creek district, in Colorado, was 
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originally derived from the breccia that fills the Battle 
Mountain caldera (p. 981), the breccia need not have 


contained originally more than a cent’s worth of gold 


per ton. 

In several Western mining camps there are pre-mineral 
explosion pipes which themselves do not contain any 
commetcial orebodies, so far as known at present, but 
whose relationship to the orebodies in other formations 
in these districts suggests that these pipes provided the 
conduits through which the mineralizing solutions 
ascended, and that the breccia filling them may also have 
furnished some, at least, of the metallic minerals that 
now constitute the orebodies. 


——— 


Slate Largely Produced in the 
Eastern States 


HE active slate-producing districts of the country, 

according to the U. S. Bureau of Mines, are the 
Monson district of Maine; the New York-Vermont dis- 
trict, including Washington County, N. Y., and Rutland 
County, Vt.; the Lehigh district, including Lehigh and 
Northampton counties, Pa.; the Peach Bottom district, 
including Lancaster and York counties, Pa., and Har- 
ford County, Md.; Berks County, Pa.; and the Buck- 
ingham County (Arvonia) and Albemarle County 
districts of Virginia. These districts produce roofing 
slate and mill stock; some of them also produce roofing 
granules and slate flour. Roofing granules and slate flour 
are also produced in the states of California, Georgia and 
Tennessee. 

Pennsylvania is the largest producer of slate (exclu- 
sive of slate granules) in the United States and also 
produces a greater variety of slate products than any 
other state, although Maine and Vermont both outrank 
it in output of electrical slate. 

The New York-Vermont slate district is practically 
continuous. These two states produce all of the colored 
slates used for roofing. Red slate is the chief product of 
the New York quarries, but they also produce, with those 
of Vermont, the various green, purple, variegated, mot- 
tled, and “freak” slates in demand for roofs. The output 
of the New York quarries is chiefly for red granules 
with a small output for roofing slate and slabs for walk 
ways, flagging, and similar applications. 

The Vermont quarries produce roofing slate, mill stock, 
granules, and slate for walks and like purposes. The 
colors are in wide variety and combinations of green 
and purple and are generally classed as green, unfading 
green, unfading mottled green and purple, weathering 
green (sea-green), purple, variegated, and “freak.” 
There are also black and gray varieties. Most of the 
granules manufactured are green. Much of the roofing 
slate produced in Vermont is, as in New York, quarried 
and shaped by owners of small quarries that are worked 
at irregular intervals. This slate is generally of unusual 
coler and specially sized and is sold through operators 
of large quarries or through dealers. On account of the 
variety of colored slates found in the district, much of 
the roofing slate commands a high price in the open 
market. 

Detailed statistical information in regard to this indus- 
try is given in the Bureau of Mines publication, “Slate 
in 1927,” by A. T. Coons, which may be obtained from 
the Superintendent of Documents, Government Print- 
ing Office, Washington, D. C., for 5c. 
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Development Work by Non-Dividend 
Paying Idaho Mines Cost 
$10,066,465 in 1927 


HE sum of $10,066,465 was expended in Idaho in 

1927 for mining development purposes by non- 
producing mining companies, by producing non-dividend 
paying companies, and for assessment work on mining 
claims and new mining locations, compared with $9,341,- 
804 in 1926—an increase of $724,661—according to 
Ravenel Macbeth, secretary of the Idaho Mining Asso- 
ciation. This expenditure was made from funds ob- 
tained outside of the state and was made without any 
direct pecuniary profit. 

Of the amount mentioned, $3,783,675 was expended 
by non-producing development companies ; $5,450,500 by 
producing non-dividend paying companies ; $759,000 for 
assessment work on mining claims, and $73,470 for loca- 
tion work on new mining claims, a total of $10,066,465. 

There were in Idaho in 1927 708 operating mining 
companies that employed 2,938 men, and assessment and 
location work employed 382 men, a total of 3,320 men 
employed for mining purposes during the year mentioned 
without a bookkeeping profit. 


Idaho Mining Expenditures in 1927 
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United States Is World’s Largest 
Producer of Diatomite 


io world’s largest and most highly developed de- 
posits of diatomite are in California, according to the 
U. S. Department of Commerce. Diatomite output of 
the United States in 1926 totaled 79,030 metric tons. 
Algeria, which supplies the greater part of the European 
demand, was the second largest producer, with 7,931 tons 
exported ; Germany was third, with 5,919 tons exported. 

Diatomite deposits of commercial size occur in many 
European countries. Kenya, East Africa, contains ex- 
tensive deposits, but distance from markets renders these 
of no present value. At several other places in Africa, 
Oceania, and North and South America there are depos- 
its properties of porosity and its chemical inertness. 

Diatomite has many industrial uses, based mainly upon 
its properties of porosity, and its chemical inertness. 
These include use as an insulator against heat and sound, 
a filter aid and filtering medium, a filler in rubber and 
cement, an inert base for the manufacture of dynamite, 
and an abrasive. The physical characteristics of the 
material place certain limitations upon its commerce; as 
it is a very light and porous product, it takes a rather 
high freight rate and does not make a particularly desir- 
able ocean cargo. As a result many deposits are largely 
limited in development to the needs of adjacent territory, 
although the higher grades enter into foreign trade under 
favorable conditions. 

By virtue of its mode of formation diatomite is one of 
the most widely distributed of minerals. It is composed 
of the fossil remains of microscopic water plants known 
as “diatoms,” which flourish abundantly in salt and fresh 
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water. The siliceous skeletons are deposited in beds, and 
found at many places where bodies of water formerly 
existed; and though the process of formation is con- 
tinuous the Tertiary period appears to have been most 
favorable for the growth and deposition of these plants. 





Italian Lead and Zinc Output Increases 


N KEEPING with the Italian government’s present 

policy of seeking national self-sufficiency in its mineral 
raw material output, greatly increased efforts have been 
made in recent years to expand and modernize the coun- 
try’s lead and zinc mining industry, according to reports 
made public by the U. S. Department of Commerce. 

Much has already been accomplished by increased 
exploration work, exploitation on a larger scale, reorgani- 
zation of the industry with concentration of operation 
in fewer and better equipped companies, and the intro- 
duction of more scientific methods and mechanical 
equipment. One of the most significant acts of the 
Italian government development of its mineral resources 
was a national law enacted in the last few years whereby. 
ownership of land does not convey rights to the resources 
of the subsoil, which are the property of the state and 
to be exploited only under official concessions. 

Expansion of the Italian lead and zinc industry is 
shown by the growth of production from 45,158 metric 
tons of lead ore and 158,278 of zinc ore in 1913 to 
55,445 tons and 225,334 tons, respectively, in 1927. In 
each case there was a decided decline during the war. 
The early post-war years showed output below that of 
1913, which had the highest pre-war record, but both 
metals passed the 1913 record in 1925 and have shown 
steady increase throughout the post-war period. 

Sardinia still produces the bulk of Italy’s lead and 
zinc output, although its percentage of the whole has 
undergone a decrease in recent years, especially in zinc, 
because of the increased production of mines in Trieste, 
Milan, Trento, and neighboring districts. 





Determination of Plumbojarosite 
by Chemical Analysis 


IFFICULTY in determining readily the miner- 

alogical forms of lead in oxidized ores may be 
largely overcome by a chemical method of analysis de- 
veloped recently at the Intermountain Station of the 
U. S. Bureau of Mines, Salt Lake City, by Virgil Miller, 
assistant metallurgist. Details of the method, whereby 
the amount of lead present in an ore in the form of 
plumbojarosite may be determined, follow: 

Place a 1- to 5-gram sample in a 250-c.c. beaker and 
add 50 c.c. of a 10 per cent solution of sodium hydroxide ; 
heat to 95 deg. C; let stand for about one-half hour ; and 
filter through an asbestos mat on a Gooch crucible. The 
filtrate contains the lead from the oxides, carbonates, and 
sulphide and plumbojarosite. To separate the sulphide 
from the plumbojarosite treat the residue with 25 c.c. 
of a saturated brine solution containing 50 grams per 
liter of ferric chloride salt. Let stand at room tempera- 
ture overnight, filter, and wash thoroughly with hot 
water, then determine the amount of lead in the filtrate. 
The filtrate contains the lead originally present as the 
sulphide. The residue contains the lead present as 
plumbojarosite and is determined by the standard method 
for lead analysis. 
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Echoes From the Phelps Dodge Issue 





From the Director of the U. S. 
Geological Survey and President of 
the A.I.M.E.: 


HAVE only words of praise for 
iE splendid feature number de- 

scriptive of the Phelps Dodge 
properties. I congratulate you on 
your originality, because it seemed 
to me that, unlike so many special 
“write-ups,” you sacrificed nothing 
to the technical information of value 
to your readers. 


GeEorGE OTIs SMITH 
Washington, D. C. 


-0fe 


From the Directur of the U. S. 
Bureau of Mines: 


HAVE looked through the issue 
x found pleasure in reading 
certain of the articles. Certainly 
the Phelps Dodge enterprise is 
thoroughly and competently de- 


scribed. The whole issue 
shows careful forethought and 
planning. Scott TURNER 


Washington, D. C. 
—o— 


NGINEERING AND MIN- 

ING JOURNAL of Oct. 27, 

on the Phelps Dodge enter- 
prise, seems to me an outstanding 
achievement in the matter of de- 
scription, illustration, and advertis- 
ing. The publication in this in- 
stance has surpassed even its own 
previous highwater mark. 


Tuos. W. Gisson, 
Deputy Minister, Department of Mines 
Toronto, Ont., Canada 


2, 
—Ko— 


WARMLY commend the enter- 

prise of Mining Journal in pub- 

lishing such a comprehensive and 
valuable series of articles devoted 
to such a large undertaking as 
Phelps Dodge. What particularly 
interested me were the different 
articles on organization, which 
should not fail to stimulate the offi- 
cials in many smaller companies 
and put new ideas into the minds 
of their staffs. 

I think too that warm thanks 
should be given to Phelps Dodge 
company for supplying the material 
and co-operating with you so fully. 
I wish that Dr. Douglas might have 
seen this tribute to his theory that 
engineering and technical informa- 
tion should be freely exchanged. 
Your advertisers too have shared 
in the success of the issue. 


H. S. Mupp 
Los Angeles, Calif. 


i _J€amNmNmNA__§€§€__—__ ____,..,,,5= 








EFERRING to the Phelps 
RR dexee issue of the Engineer- 
ing and Mining Journal, my 
opinion is that this is an outstand- 


ing tribute to the changes that have 
been gradually taking place in the 


last twenty to thirty years, and does . 


credit to the personnel of the Phelps 
Dodge Corporation in being willing 
to give a résumé of their personal 
endeavors in order that the mining 
and metallurgical fraternity may 
have the benefit of their methods 
and discoveries. 

In my early experiences, espe- 
cially from a metallurgical stand- 
point, many discoveries due to in- 
dividual experimental work were 
held as personal assets ; all of which 
has now changed, and redounds to 
the betterment of general results. It 
is a tribute to the Phelps Dodge 
open-minded generosity. 


H. W. HarpInce 
New York, N.Y. 


~o— 


WISH to say that I have been 

most favorably impressed with 

the Oct. 27 issue of Engineering 
and Mining Journal devoted to the 
Phelps Dodge enterprise. It should 
be a valuable educational innova- 
tion for the mining profession to 
have such symposiums of important 
enterprises prepared by necessarily 
highly technical and practical au- 
thorities. I personally shall look 
forward with interest to seeing sim- 
ilarly written issues covering com- 
prehensively other important analo- 
gous enterprises. 

Please accept my congratulations 
in connection with this novel and 
constructive journalistic service to 
the mining industry. 


WILLIAM BRADEN 
New York, N. Y. 


7 
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HE Phelps Dodge number of 
Mining Journal is a master- 
piece of technical publication. 
Many experienced and competent 
journalists have described similar 
enterprises, but no single individual 
has the operating experience nec- 
essary to do justice to the subject. 
Your idea of a symposium by the 
actual operating staff solves the 
problem. The correlation of the 
advertising section with the text 
shows the practical application. 
Hearty congratulations to all con- 
cerned! Please give us more issues 
along similar lines. 


E. P. MATHEWSON, 
Past President, A.I.M.E. 
University of Arizona, 
Tucson, Ariz. 
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marks a milestone in the his- 
tory of mining journalism. 

The record of the Phelps Dodge 
Corporation is one of achievement, 
and you have done well to choose 
it for your first issue of this 
kind. Any record of the history 
and operations of this company is 
of more than ordinary interest to 
me. I gained my first mining expe- 
rience on the engineering staff of 
the Morenci branch of the Phelps 
Dodge. 

It is to be hoped that you will see 
fit to give us a similar record of 
other great mining enterprises of 
this and other countries. 

Cuar.es L, KNAus 
Santa Fe, N. M. 
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HAVE looked over the Phelps 
| beaze issue of Engineering and 

Mining Journal with a great deal 
of interest. I congratulate you on 
this splendid publication. 

Rost. E. TAtty, 

General Manager, United Verde Cop- 

per Company 


Clarkdale, Ariz. 


YY nari issue of Oct. 27 indeed 


oneifne 


Y ONLY opinion is one of 
commendation. I was struck 


with the originality of your 
idea of devoting a single issue to 
one company, and believe you may 
have hit upon a fertile field which 
may be expanded later to include 
other companies or other districts. 
For example, one issue might be 
devoted to the Lake Superior native 
copper district. Not only was I 
struck by the various articles on 
the Phelps Dodge plants and opera- 
tions, but I was also impressed with 
the character and variety of the 
advertisements, which covered a 
wide scope. I find that frequently 
I can obtain new ideas from reading 
the advertising pages of your jour- 
nal in just the same way that I read 
the paper, and I, therefore, plan to 
not only read the text in every issue 
but also every month or two go 
through the entire issue from cover 
to cover. I find that this is especially 
valuable in the case of your annual 
review number, or in the case of 
special numbers like the last. The 
various photographs which appeared 
in the advertising pages as well as 
in the text were very instructive. 
Again I commend you and your 
staff for your originality and enter- 
prise. CHARLES E. LOcKE, 
Department of Mining and Ore Dress- 


ing, Massachusetts Institute of 
Technology 


Cambridge, Mass. 








Echoes From the Phelps Dodge Issue—Continued 


JUST received your big Phelps 

Dodge number. I admire it very 

much and want to congratulate 
you on your success with Mining 
Journal. Besides, it has stirred up 
some memories in me of my early 
Arizona days. RupboLPH GAHL 
Berkeley, Calif. 
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HE special issue of Engi- 
neering and Mining Journal 
devoted to the Phelps Dodge 
enterprise impresses me as a very 
good piece of work, containing a 
great deal of valuable information 
which will be of service to the pro- 


fession. GALEN H. CLEVENGER 


Boston, Mass. 


fe 


OUR issue on the Phelps 

Dodge enterprise is certainly 

very fine, and I am very much 
interested in it. 

S. G. BLaytock, 
General Manager, Consolidated Min- 
ing & Smelting Company, 

Trail, B. C. 


comnlines 


CCEPT my compliments on 
your Phelps Dodge Issue of 
Mining Journal. I think that 

the number is splendid from begin- 
ning to end. I hope that this inno- 
vation will be so enthusiastically 
received that you will be induced to 
favor your subscribers with a simi- 
lar record of some other of the great 
mining enterprises. 

H. M. HAMILTON 
New York, N. Y. 


—_ 


EFERRING to Phelps Dodge 
issue of Oct. 27, I am pleased 
to tell you that I find nothing 
in that issue to warrant, in my view, 
other than commendatory expres- 


sion. It is a well designed, read- 
able, interesting and informing 
number D. C. JACKLING 


San Francisco, Calif. 


AY I congratulate you, and 
M the entire E.6M.J. organ- 
ization, upon the general 
excellence of the Phelps Dodge is- 
sue—both in its original conception 
and in the fine manner in which the 
entire work was carried to comple- 
tion. Being tucked away here in 
rather an out of the way corner, 
we have heard very little as to what 
the mining fraternity as a whole 
may have thought of this special is- 
sue; but I do feel that it must have 
caused a considerable amount of 
comment. I trust that its reception 
may have been such that Engineer- 
ing and Mining Journal will feel 
justified in following it from time 
to time by others of a similar char- 
acter, dealing with the operations of 
other prominent mining companies. 
Witiram T. MacDona.p 
Nacozari, Sonora, Mexico 
— oe 
ET ME congratulate you on the 
L success that you have met in 
issuing the Phelps Dodge spe- 
cial number, which is not only a 
very interesting and enlightening 
reference book for all those inter- 
ested in and connected with the 
mining and metallurgical industry 
as a whole, but also a work of great 
technical skill and value and an out- 
standing event in the history of 
mining journalism. 
O. A. WIESELMAN 
Mexico City, Mexico. 


— So— 


\ ,' Y OULD that Doctor Doug- 
las were alive to see and 
note your remarkable ex- 
hibit of the policy he so admirably 
advocated—namely, the giving to 
the industrial world the benefit of 
study and practice obtained by the 
larger corporations. 

Your issue of Oct. 27, 1928, is 
a fitting monument to him of the 
success of that policy, and you are 
to be congratulated on the thor- 
oughness and ability shown by that 
issue. RicHArD A. PARKER 
Denver, Colo. 


appreciated by thousands of your 

readers. The practices and pol- 
icies of the Phelps Dodge company 
are so diversified that several such 
issues could be devoted to the ex- 
position of them without exhausting 
the possibilities. The issue was well 
balanced in its historical, bio- 
graphical, technical, scientific, and 
human aspects. It recalled to my 
mind an association with Doctor 
Douglas and his projects covering 
many years of my professional life. 
It was well done, and I, as one of 
your constant readers, did not suf- 
fer because the discussions, corre- 
spondence, markets, and marketing 
columns were omitted. 

It served another useful purpose. 
It forcefully presented the manifold 
problems of integrated industry on 
which all of your readers, old and 
young, should be advised. 

I hope occasionally you will pre- 
sent the story of other large organ- 
izations. I may not be a frequent 
contributor to the Journal, but I am 
a constant and critical reader. 

FRANK H. PRoBeErt, 
Dean, College of Mining, University 
of California, 
Berkeley, Calif. 
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HAVE read with interest your 
[issue of Oct. 27 devoted to a 

description of the great Phelps 
Dodge Corporation’s enterprise. 

I hope that this number is the 
forerunner of others of like nature. 
It is eminently worthy of emulation. 

Both Mining Journal and the 
Phelps Dodge Corporation are to 
be congratulated on this issue; the 
former for its energy in going after 
and setting forth these facts to the 
public; and the Corporation, for its 
willingness to have them set forth, 
and for the fidelity of the presenta- 
tion. 

It was my pleasure to know and 
esteem Dr. James Douglas. It is 
evident that his spirit still lives. 

Kart EILers 


| sporecis the innovation will be 


New York, N. Y. 





UNANIMOUS 


Te opportunity to present to readers of Engi- 
neering and Mining Journal so satisfactory a col- 
lection of authoritative opinion is appreciated. Dis- 
approval was expressed by only one correspondent, 


who withheld his reasons. Permission to publish 
his letter was refused, so the decisions as to the 
purpose and effect of the special issue are perforce 
unanimously commendatory. 
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Georce A. EAsLey has gone to Los 
Angeles for a month. 


STANLY EAsToN, manager of Bunker 
Hill & Sullivan, is in New York. 

H. H. Knox is expected in London 
on his return from Queensland, Aus- 
tralia. 

Lewis A. WRIGHT, mining engineer, 
of San Francisco, is examining mines 
in Mexico. 


F. C. Draper is expected in San 
Francisco on his way to Mount Isa, 
Queensland, Australia. 


R. J. G. Mawaap, of Toronto, is in 
New York on business connected with 
his mining interests in Canada. 


G. W. Evans, mining engineer, of 
Seattle, Wash., recently passed through 
San Francisco en route to Gallup, N. M. 


Harry C. Bacorn, of Jardine, Mont., 
has returned home after a business trip 
to New York and other points in the 
East. 


CoLonEL AMASA P. PEAKE, of Butte, 
expects to be at the Pennsylvania Hotel, 
in New York, until about the end of 
the year. 


James S. Dovuctas reached South- 
ampton on Dec. 17, on his return jour- 
ney from South Africa to New York 
via England. 


TORRINGTON BLATCHFORD, assistant 
government geologist of Western Aus- 
tralia, has been appointed government 
geologist. He succeds A. Grsp. 


EUGENE THOMAS, manager of New 
Hope Mining, in the Coeur d’Alene dis- 
trict, is in Rockport, Ind. He will re- 
turn to Idaho after the holidays. 


Dr. FRIEDRICH JOHANNSEN, German 
metallurgical engineer, was recently 
in the Butte district, where he visited 
the properties of Anaconda Copper 
Mining. 

WALTER Myers is in charge of de- 
velopment at the Bald Eagle group, in 
the Maynard district, near Kingman, 
Ariz. The property is being reopened 
by New York interests. 


N. L. STEwart has been appointed 
assistant chief engineer, in charge of 
engineering and construction for the 
Western department, with headquarters 
at Salt Lake City, for American Smelt- 
ing & Refining. 

D. E. A. Cuartton, formerly man- 
aging editor of E. & M. J. and now 
editor of Modern Packaging, in New 
York, has gone to Tucson, Ariz., for 
two months, where his address will be 
1339 East Helen St. 


Fraser D. RED, general manager of 
Coniagas Mining, operating in the 
Cobalt district of Ontario, has been ap- 
pointed a member of the board of trus- 
tees of Queens University, Kingston, 
Ont., to succeed the late Col. R. E. 
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Kent as representative of the school of 
mining. Mr. Reid is a graduate of the 
school. 


HERMAN J. Rossi and WESLEY EVER- 
ETT, of Wallace, and MIKE SAVAGE, of 
Kellogg, have formed a new company, 
known as Savage Mining, to develop 
nineteen claims on Nine Mile Creek, in 
the Coeur d’Alene district of Idaho. 





H. J. C. MacDona.p 





H. J. C. MacDona tp is at present 
manager of mines for the Bogomolstroy 
Trust at Bogomol, Urals, Russia. 


W. H. NEwHOUSE, assistant professor 
of economic geology at the Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass., is leaving for South 
America. He will remain there for 
several months doing examination work. 

G. TowNsEND HARLEY, mining engi- 
neer and geologist, of Las Cruces, N. M., 
recently spent several weeks in Mexico 
on professional business. Mr. Harley is 
now completing the examination of sev- 
eral mines in Arizona and New Mexico. 


W. P. Gaspar, who for the last five 
years has been chief engineer of the 
Veta Grande unit of American Smelting 
& Refining, at Parral, State of Chihua- 
hua, Mexico, has resigned. He has ac- 
cepted the position of manager of Nami- 
quipa Mining at Namiquipa, Chih. 

J. FRED JOHNSON, mining engineer, 
formerly of Eureka, Utah, is at Kellogg, 
Idaho. He has been awarded a contract 
by the Bunker Hill & Sullivan company 
to drive a tunnel approximately a mile 
in length to provide an adit for the 
Crescent property. The portal of the 
tunnel will be on Big Creek. 

SipNEY A. MEWHIRTER, formerly with 
the American Metal Company, at its 
Ojuela unit, in Mexico, is now at South 
Strafford, Vt., in charge of reopening 





the old Elizabeth and Foster copper 
mines. The property is equipped with 
a mill, which is being remodeled. Le 
Roy Gross, and associates, of 39 Broad- 
way, New York, are financing the re- 
opening. 

R. C. ALLEN, vice-president of the 
Oglebay-Norton Company, of Cleveland, 
recently addressed the Ira Remsen and 
Mining and Metallurgical Societies at 
the Missouri School of Mines, Rolla, 
Mo. He spoke on the history of iron 
mining in the United States, tracing its 
development from the ’forties to the 
present day. Mr. Allen stressed the 
necessity of realizing that within 30 
years the United States’ supply of high- 
grade iron ore (50 per cent iron) will 
probably be exhausted. 


WALTER J. RApForD, dredging engi- 
neer, and for the last few years gen- 
eral manager of the Blue River Placer 
Mining Company, which operates a 
dredge on Blue River, near Brecken- 
ridge, Colo., has gone to New Zealand, 
where he accepted the office of resident 
engineer for Rimu Gold Dredging, a 
subsidiary of the General Development 
Company, of New York. Under his 
direction the dredge on Blue River, 
which is now shut down for the winter, 
had been handling about 5,000 cu.yd. of 
gravel daily. 





OBITUARY 


WiLt1AM A. DONAGHUE, mining re- 
corder of the Porcupine district of north- 
ern Ontario, died at South Porcupine 
on Dec. 7 from injuries which he re- 
ceived in the World War and from 
which he never fully recovered. He 
was 48 years old. 


ArtHuR H. Rupp, Colorado mining 
engineer, died recently at Engelmine, 
Calif., from pneumonia. He was buried 
at Golden, Colo., on Dec. 10. 

FREDERICK WILLIAM ALEXANDER, one 
of the oldest of the Rand pioneers, died 
at Brits, near Pretoria, on Nov. 4. He 
was 92 years old. In 1876, Mr. Alex- 
ander went to the Kimberley diamond 
fields, and in July, 1886, he took samples 
of banket reef to Kimberley from what 
became the Bantjes mine, on the Rand. 
He was instrumental in interesting Sir 
J. B. Robinson and others in coming 
to the Rand. 


Henry TuHomMAs GLynn died at 
Sabie, Union of South Africa, recently. 
He and his father were both among the 
pioneers in the development of the Pil- 
grims Rest district of Eastern Trans- 
vaal. In 1874, his father found the 
largest gold nugget found in Africa up 
to that time. It weighed 17 lb. 4 oz. 
Mr. Glynn was~64 years old. 

ANpREw M. Mowat, mining engi- 
neer, of Salt Lake City and Wallace, 
Idaho, died at Salt Lake on Dec. 3. 
Mr. Howat was for a time manager of 
the United Metals property in the Coeur 
d‘Alene district, in which W. P. Ham- 
MON, of San Francisco, is interested. 
He was a graduate of the Colorado 
School of Mines, at Golden, Colo. He 
was 45 years old. 
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Recent Technical Publications 
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Researchers of Today 


INDUSTRIAL ExpLorEers. By Maurice 
Holland with Henry F. Pringle. 
Harper & Brothers, New York. 
Comprises 347 pages. Price $3. 

S READABLE as fiction and far 

more inspiring than fiction could 
possibly be are these sketches of the 
nation’s leaders of industrial research. 

The biography of success and greatness 

is always interesting, as is evidenced 

by the popularity of the works that are 
flooding the literary market at present. 

It is, in fact, an opportune moment for 

the publishers to introduce this book. 

If properly brought to the public’s at- 

tention, it should enjoy a vogue that 

might otherwise be difficult to obtain. 

At no time has the man in the street 

been more conscious of the achievements 

of science than he is today. For this 
the radio and other seemingly miracu- 
lous inventions are doubtless responsible. 

As yet, however, the average individual 

has little more than a vague understand- 

ing of what has been accomplished, and 
on this account should welcome these 
clear-cut word pictures of the men in- 
volved and their achievements. The 
story of Dr. Mees, of the Eastman com- 
pany, and the development of positive 
negatives should have interest for many, 
likewise the sketch of Dr. Sullivan, of 
the Corning Glass Company, and the 
production of Pyrex glass; and that 
of W. H. Bassett and his studies of 
copper and brass; or that of Professor 

Prescott and his “$30,000 cup of coffee.” 

Among the others whose careers are 

sketched are Willis R. Whitney, of the 

General Electric Company; Frank B. 

Jewett, of the American Telephone & 

Telegraph Company; Elmer A. Sperry; 

Dr. L. H. Baekeland: Arthur D. Little; 

C. E. Skinner, of the Westinghouse 

organization; and C. L. Reese, of the 

du Pont company. Aside from the sub- 
ject matter, the manner of presenting 
it deserves commendation. The happy 
style employed is the product of no 
‘mediocre writer. A. H. HuBBELt. 
—o— 

DIRECTING DEVELOPMENT DRILLING 
—A method and device for directing 
the placing of holes in drifting and 
crosscutting is described in the Oct. 20 
issue of the South African Mining and 
Engineering Journal. The writer goes 
so far as to assert that the system will 
enable an intelligent man who has never 
worked underground before to secure, 
after a few days, consistent results on 
a plane with those of an expert. The 
device is described as follows: 

Each of the sfzes of heading used in 
development has its own director system. 
For clarity this description relates to the 
standard 8 ft. by 7 ft. Such a heading 
has a round of 24 holes, three of which 
are optional and can be omitted in easy 


ground. The round will be drilled with 
two .drifter machines. The bars for 
mounting these are 6 ft. long, with 2 ft. 
9 in. arms, and are erected 4 ft. from 
the face, one on either side of the center 
line. A stick is provided wherewith the 
bars can be located correctly with re- 
spect to the face. The director arm, a 
long, round steel rod, is supported in a 
rig clamped to one bar and in a short 
socket, say 4-in. deep, drilled in the 
geometrical center of the face. The 
director arm is lined up with the exact 
line of advance. On this arm is a 
pointer, which is clamped vertically, and 
a director with a split base and indicator 
plate. The director consists of a tube 
of a certain length, placed at right angles 
to the arm and having welded to its 
extremity a short (9-in.) length of tube 
mounted at a definite angle. This ar- 
rangement can be seen clearly in the 
first figure reproduced. The director is 
fixed exactly halfway between the bars 
and the face—that is, 24 in. from the 
latter—and can be rotated round the 
arm and clamped in any position. Its 
indicator plate carries a number of 
arrows, which, by rotation of the di- 
rector, can be brought opposite the ver- 
tical pointer. At each of these points a 
hole is to be drilled. A dummy jumper 
is threaded through the short tube at the 
end of the director. The point at which 
it touches the face indicates where the 
hole is to be started. In operation, the 
angle of the jumper as held in the di- 
rector determines the direction of the 
hole. The machine is brought up and 
aligned so that the shank of the dummy 
jumper enters its chucks properly, and 
the carriage is clamped in this position. 
The dummy jumper and director can 
now be removed and the collaring 
jumper inserted. From this point drill- 
ing proceeds with the various steels 
until the requisite depth of hole is se- 
cured, whether 6 ft. or 6 ft. 6 in. 


ORBICULAR GRANITES—A study of 
orbicular granites and rapakivi texture 
has been made by J. J. Sederholm, of 
the Geologic Commission of Finland, 
Helsingfors. His observations and find- 
ings, in English, are contained in Bul- 
letin No. 83, recently issued by the 
Commission. He suggests that if the 
formation of the well-rounded sphe- 
roids in orbicular granites is favored 
by a high degree of viscosity, caused by 
a great amount of oligoclase in the 
surrounding magma, then a similar ex- 
planation may also be tentatively ap- 
plicable to the rapakivi structure. In 
fact, only such crystals of orthoclase 
as are surrounded by a shell of oligo- 
clase show the well rounded forms, 
while there may be found, in other 
varieties of the rapakivi granites, and 
even alongside the ovoidal crystals, 
some possessing no_ oligoclase rim, 
which are quite angular. Also in older 
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granites, as well as in the Palzozoic 
granites of the Oslo region, he says, 
crystals of potash feldspar are occa- 
sionally found surrounded by an oligo- 
clase rim, and then they also show a 
rounded shape. 

“Thus, there seems to be a causal 
connection between the occurrence of 
ovoidal feldspar and oligoclase rims,” 
he says. “It is perhaps possible to 
assume that the zone of magma rich 
in pligoclase that has originated by 
the crystallization of the potash feld- 
spars, and not been removed at once 
by diffusion, has caused, by its high 
viscosity, an internal friction hindering 
the diffusion, and gradually causing the 
cessation of the crystallization of the 
potash feldspar. Therefore, spheroidal 
crystals, instead of those with a perfect 
crystal form, have originated.” 

However, Dr. Sederholm warns 
against exaggeration in applying the 
idea of viscosity, even though he thinks 
that its importance may have been 
underrated. 


Tue MINT AND THE BUREAU OF 
Mines— The annual reports, respec- 
tively, of the Director of the Bureau of 
Mines and the Director of the Mint for 
the fiscal year ended June 30, 1928, have 
been received. The wide variety of re- 
search work undertaken and projected 
by the Bureau is sketched in Mr. 
Turner’s report. It may be asked 
whether the person in the Bureau of 
the Budget who is responsible for the 
recent cut in the appropriation asked 
for the Bureau of Mines is in any way 
fainiliar with the work of the Bureau. 
If not, he might with advantage peruse 
this latest report of the Director. Of 
greatest interest to mining men in the 
report of the Director of the Mint is the 
subsidiary report on the production of 
the precious metals during the calendar 
year 1927, which it contains. 


MANGANESE—The present status of 
the work being done in the Pacific 
Northwest on the rhodochrosite ores 
of that region lends interest to Bureau 
of Mines Serial No. 2902 of Reports of 
Investigations, which is entitled “Pre- 
liminary Ore Dressing Tests to Re- 
cover Manganese in Rhodochrosite 
Ores,” by F. D. DeVaney and Will H. 
Coghill. Flotation, gravity concentra- 
tion, and magnetic concentration have 
been applied to the ore in a prelimi- 
nary way. According to the authors, the 
results justify mpre intensive work, 
which fortunately is being pursued 
without delay. 


MINE VENTILATION—Dr. R. R. 
Sayers, chief surgeon of the U. S. Bureau 
of Mines and surgeon of the U. S. Pub- 
lic Health Service, is the author of a 
paper entitled “Physiological Factors of 
Mine Ventilation,” which the Bureau 
has just issued as Circular No. 6089. In 
this he presents a summary of the recent 
investigations on silicosis and on high 
temperatures. He also summarizes the 
studies made on certain toxic gases 
found in mines, including oxygen, 
methane, hydrogen sulphide, and carbon 
monoxide. 
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Miami Copper Company’s 325-ft 


Some Recent Metallurgical Developments 


By ANTHONY ANABLE 
The Dorr Company, New York 


N GENERAL the year 1928 saw a 

great development in new uses for 
rake classifiers, several new and diffi- 
cult filtration problems solved, a rather 
static condition with respect to concen- 
trate thickeners growing out of the use 
of xanthate, and the adoption of 
selective flotation. More attention was 
likewise paid to the handling of tailing, 
as evidenced by the Miami Copper Com- 
pany’s new 325-ft. traction thickener. 
Classification, thickening, and filtration 
advances are discussed separately be- 
low under their respective subject 
headings. 


Classification 

1. Desliming Crushed Ore Ahead of 
Primary Mills—Nevada Consolidated’s 
Chino Mines recently placed a Dorr 
classifier between the final stage of 
crushing and the first stage of grinding. 
As a result that portion of the crushed 
ore which is fine enough overflows 
from this classifier direct to the sec- 
ondary grinding circuit, bypassing com- 
pletely the first stage of grinding. The 


primary grinding mills receive a de- ° 


slimed feed with the unusual advantages 
of such over a feed containing much 
material already crushed to finished 
size. Tests at Chino indicated that 
over-all grinding has been benefited to 
the extent of 5 per cent less 100-mesh 
in the flotation feed, which would be 
equivalent to from 5 to 10 per cent more 
capacity if grinding were maintained at 
the same mesh. The company, at its 
Nevada property, is now installing bow] 
classifiers for desliming the original 
feed from the ore bins ahead of their 
closed circuited primary mills. 

2. Closed Circuit Operation of 
Primary Rod Mills—For several years 
two-stage grinding with ball and tube 
mills closed-circuited with mechanical 
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classifiers has been practiced widely, 
and as a consequence has become virtu- 


A modern two-stage closed-circuit 
grinding flow sheet with interme- 
diate bowl classification 


I$’ Feed 








Classifier 


flotation 


Classifier 


48 mesh to flotation 


. traction thickener, on top of old tailing pile 


ally standard practice. Until recently, 
however, the closed-circuiting of pri- 
mary rod mills has not been looked upon 
with favor to the same degree. Recent 
tests at Cananea and tests now in 
progress at Chino should apparently re- 
move what scepticism remains. The 
Cananea tests showed that a closed- 
circuited rod mill section, grinding to 
14 mesh and handling the same tonnage 
as an adjacent open-circuited rod-mill 
section, turned out a product which con- 
tained 6.8 per cent less 20 mesh, 11.4 
per cent more 48 mesh, and 7 per cent 
less 200 mesh, equivalent to a saving of 
about 3c. per ton milled. 


3. Increased Classifier Capacity and 
High Circulating Loads—During the 
past year operators who formerly con- 
sidered circulating loads of 200 to 250 
per cent high have become accustomed 
to higher circulating ratios and now 
talk in terms of 400 to 500 per cent cir- 
culating loads. Anaconda replaced 48 
small, light-duty Dorr classifiers, pur- 
chased ten years ago, with a similar 
number of large heavy-duty Dorr 
classifiers, thus being enabled to carry 
much higher circulating loads and at the 
same time produce a finer feed to flota- 
tion. As a result, the grade of con- 
centrate and the over-all recovery have 
been improved. The Sullivan Mining 
Company’s concentrator has three stages 
of fine grinding, all of which are 
closed-circuited. The trend toward ex- 
ceptionally high circulating ratios, at 
this progressive mill, was brought out 
in Mr. Oughtred’s paper on the Sulli- 
van flotation practice in which he said 
in part, “Normal circulating loads range 
from 1,000 to 1,100 per cent, or an 
equivalent of 3,000 tons of sand per 
standard classifier.” Among those mills 
which during the year have increased 
circulating loads and adopted finer 
grinding through the substitution of 
larger classifiers for those installed 
previously are the New Cornelia and 
Anaconda companies. 
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4. Intermediate Bowl Classification— 
A distinct innovation in grinding prac- 
tice during 1928 is the interposition of 
an open-circuited bowl classifier be- 
tween the primary and_ secondary 
closed circuits. Primary classifier over- 
flow is sent to the bowl classifier, from 
which material sufficiently ground for 
flotation overflows at once to flotation, 
while a uniformly coarse, deslimed sand 
product is discharged and reground in 
the secondary mills. The purpose, of 
course, is to eliminate finished mate- 
rial from the system as soon as pro- 
duced and without overgrinding and to 
feed the secondary mills with a clean, 
slime-free sand. Quoting from Mr. 
Cramer’s article in the Oct. 27 issue 
of Engineering and Mining Journal, on 
concentration trends, in which he refers 
to Copper Queen practice, he says in part 
“these bowl classifiers act as deslimers 
in the two-stage grinding flow sheet and 
deslime the product of the single-pass 
primary rod mills. In this way a clean 
sand feed, with a minimum content of 
already finished material, is sent to the 
lower closed-circuit mills for regrinding 
to the desired size. The use of the bowl 
type of classifier also aids in maintain- 
ing the minimum dilution of flotation 
feed.” Tests at Nacozari have demon- 
strated that a similar arrangement re- 
duces the minus-48 mesh material in 
the flotation feed from a former value of 
12 per cent to its present value of 3 per 
cent. Cananea, Chino, and Ray are at 
present installing open-circuit bowl 
classifiers for intermediate classification 
similar to that at the Copper Queen. 


5. Miami Orders Largest Bowl 
Classifiers Ever Built—The Miami 
Copper Company has purchased two 
bowl classifiers, which are the largest 
ever built, for closed-circuit operation 
with secondary mills. The tonnage 
handled is twice that of any classifier 
built heretofore. Each classifier will 
overflow 3,000 tons of 48-mesh flotation 
feed per day, and the raking capacity 
is sufficient to handle a circulating 
sand load of 6,000 tons. This new ma- 
chine will be described in the issue of 
Dec. 29. 


6. Selective Grinding and Classifica- 
tion at Coniaurum Mines—A novel 
grinding flow sheet is used at the 
Coniaurum mill, Schumacher, Ont., 
which was put into operation last sum- 
mer. The gold values in Coniaurum ore 
are disseminated through both the pyrite 
and the quartz, but of the two the pyrite 
is the richer, the harder, requires finer 
grinding to unlock the valuable ma- 
terials, and needs longer treatment in 
cyanide solution. The discharge from 
the tube-mill circuit, 80 per cent —100 
mesh, passes through two Dorr agi- 
tators and thence to a bowl classifier. 
Owing to the difference in gravity be- 
tween the quartz and the pyrite, 
100-mesh quartz overflows to the first 
decantation step, whereas the pyrite 
does not overflow until it is reduced to 
200 mesh. Thus pyrite builds up rap- 
idly in the sand discharge to about 30 
per cent, with heads running 4 per cent 
pyrite, and is reground in a closed- 


circuited tube mill, 
passed through two agi- 
tators, and _ returned 
again to the bowl until 
ground to 200 mesh, at 
which mesh it over- 
flows from the bowl to 
decantation with the 
100-mesh quartz. With 
this ingenious selective 
grinding and classifica- 
tion flow sheet, each 
constituent of the ore 
is ground to precisely 
that mesh which its as- 
say value warrants, and 
the pyrite is retained in 
the grinding and agi- 
tating system about five 
times as long as the 
less refractory quartz. 
Moreover, practically 
the entire dissolution of 
values is obtained be- 
fore the pulp leaves the 
grinding circuit, and, as 
only the small pyrite 
constituent is finely 
ground, an _ average 
coarse pulp is produced 
which is readily settled, filtered, and 
washed. 


Thickering 


1. Concentrate Thickeners—The ex- 
tensive use of xanthate and the adoption 
of selective flotation have had the effect 
of producing flotation concentrates 
which settle and filter extremely rapidly. 
Consequently there is an over-supply of 
concentrate thickeners which in a sense 
has retarded improvements. 


2. Large Tailing Thickeners—The 
tendency toward mechanical refinements 
in the dewatering of mill tailing and 
the recovery of water for reuse is pro- 
nounced. The huge tailing pond 
towering 200 to 250 ft. above the city 
of Miami typifies the old and wasteful 
method of impounding tailing, and the 
325-ft. diameter Dorr traction thickener 
which was erected and put into opera- 
tion last summer on top of this pile is 
an example of the modern technique. 
Over eleven million gallons of crystal- 
clear water, rich in flotation reagents, 
flow back from this thickener each day 
for re-use in the mill. Eighteen thou- 
sand tons of tailing are thickened each 
day to 50 per cent moisture and 
pumped across the valley and over an 
adjoining ridge into another valley more 
than a mile distant from the thickener. 

3. Destruction of Persistent Flota- 
tion Froth in Tray Thickeners—The 
destruction of tough and _ refractory 
flotation froth is a problem confronting 
most engineers engaged in flotation 
work. It is a problem which in the past 
has been solved in various ways, such 
as by the use of water sprays and 
mechanical stirrers. An _ interesting 
1928 development, credited to engineers 
in the Sudbury, Ont., district, is the use 
for this purpose of the Dorr tray 
thickener in which the upper settling 
compartment acts as a froth- and feed- 
conditioning chamber. No overflow is 
taken off the top compartment, all of 
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Crushed ore 


classifier -% 


Slimes to treatment 


Efficient closed-circuit grinding layout recommended 
by Professor Davis, Minnesota School of Mines, 
many years ago and now being approached in practice 


it being obtained from the lower ones. 
By feeding the thickener tangentially, 
the most stubborn froth may be broken 
down by the motion set up in the upper 
compartment, while at the same time the 
detention provided in this compartment 
has a conditioning effect on the pulp and 
renders subsequent settlement of the ex- 
treme fines far more complete than 
would have been the case otherwise. 


Filtration 


The Dorrco filter, introduced initially 
the latter part of 1927, demonstrated 
during 1928 its ability to handle ex- 
tremely difficult problems involving the 
dewatering of granular, quick-settling 
mineral pulps. Lead gravity concen- 
trates, free from the beneficial influence 
of slimes, since the mill concentrates all 
slimes by flotation, were easily dewatered 
to an average of 4 per cent moisture. 
Even with this difficult material cake 
thicknesses averaged 4 in. and a record 
filtration capacity of over 10 tons per 
square foot filter area per day was 
secured. 





PATENTS 


CRusHER. No. 1,694,423. Dec. 11, 1928. 
William K. Liggett, assignor to Jeffrey 
Manufacturing Company, Columbus, Ohio. 

Process FOR RECOVERING ZINC FROM 
ZINC-BEARING SoLuTiIons. No. 1,694,710. 
Dec. 11, 1928. N. E. Lenander, assignor to 
Orkla Grubeaktiebolag, Norway. 

ROASTING SuLPHIDES. No. 1,694,794. 
Dec. 11, 1928. J. B. Read and M. F. Cool- 
baugh, Golden, Colo. 

This covers the process of subjecting sul- 
phide minerals to an oxidizing roast while 
causing the minerals and gases to travel 
in the same direction through the furnace. 
thereby forming sulphates, and then toward 
the end of the roast, charging a predeter- 
mined amount of sulphide mineral to react 
with sulphates already formed, whereby any 
portion of the said sulphates may be decom- 
posed to produce oxides and retain reg- 
ulated amounts of sulphates. 
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Welding Materials Available for All 
Known Commercially Used Metals 


XTENSIVE analysis of the weld- 

ing industry is umnecessary to 
show clearly that iron and steel remain 
the outstanding of all fabricated metals 
by a large percentage, and that welding 
materials applying to these metals are 
in the majority. Not long ago these 
were the only metals other than cast 
iron that could be commercially welded. 
A man who could weld manganese steel 
or aluminum was considered a past 
master of the art. Today every known 
commercially used metal is welded by 
the oxy-acetylene process and there is a 
suitable welding metal for each. Alloy 
steels, stainless steels, acid-resisting 
iron, corrosion-resisting bronzes, alu- 
minum, manganese steel, Monel metal, 
Stellite, and copper and bronze mixtures 
of every nature are being welded suc- 
cessfully. 

Successful welding of any metal de- 
pends on procedure, skill, equipment, 
and the welding materials. This résumé, 
which is contained in the report of the 
oxy-acetylene committee of the Inter- 
national Acetylene Association, is, how- 
ever, intended to list only the available 
welding materials for various metals. 
For some metals, cast rods are used in 
combinations with or without a flux. 
Others require drawn wires or rods and 
no flux, depending on the nature of the 
metal and the conditions surrounding 
the application. Fluxes are not always 
used by extra-skilled welders, but, 
where recommended by authorities, they 
should be used to secure uniformly sat- 
isfactory results. 

Notwithstanding that carefully pre- 
pared specifications exist for welding 
materials, and many claims are made 
for particular metals, it is important in 
all cases that welding materials be 
secured only from those whose recom- 
mendations can safely be depended upon 
and they should always be used in the 


manner specified by the manufacturer. 
This advice, given by the committee, 
applies to welding metals, fluxes, car- 
bon blocks, moulding compounds or re- 
fractory pastes and solders, and if this 
plan is followed, one of the most 
important factors of good welding 
practice will be fulfilled. 

The table gives a list of metals, to- 
gether with welding materials or filler 
materials that apply to them as deter- 
mined from successful commercial 
applications either in the welding to- 
gether or the building up of the metals 
as the method applies. 

The metals listed are packed in con- 
venient containers or wrapped in heavy 
burlap for shipment to the consumer. 
Each class of material is either stamped 
with the manufacturer’s name or trade- 
mark and the bundles are properly 
tagged to avoid any confusion of 
material, and every precaution is taken 
by reputable manufacturers to deliver 
the material to the consumer in an un- 
tarnished condition. 

All of the listed metals are the usual 
standard materials found in the indus- 
try. There are special applications 
where requirements demand (for in- 
stance, in low-carbon steels) that a 
higher tensile strength be obtained. 
Recommendations and materials are 
offered by several competent manu- 
facturers for this purpose. In other 
applications several metals of both the 
ferrous and non-ferrous group are to be 
welded. This should be performed only 
under competent welding and metal- 
lurgical advice, as it is possible always 
to secure suitable welding material for 
the problem at hand, as may be sur- 
mised from the table. 

Fluxes for the following metals are 
available: Cast iron, brass, bronze, cop- 
per, aluminum, chrome iron alloys, and 
malleable iron. 


Metals and Welding or Filler Materials That Apply to Them 


Metal Welding Metal 

Aluminum— ‘ 

MIDB oa 6p 05S ssn a coe ep Cast aluminum bars of same analysis, sizes x, 4, %....12 to 20in. lengths 

_ Se ree Pure aluminum wire of same analysis, sizes +, %, \% coils.....36in. lengths 
Brass (sheet and castings) .... Tobin or manganese bronze rods, sizes %, ¥¢, 4..............36in. lengths 
IDSs osu 0' b hinins cnae See Manganese bronae, rods, sizes 44, fs, 4... 0c eee 36 in. lengths 
ON eee Tobin or manganese bronze rods, sizes %, vs, 4..............36in. lengths 
ry Copper wire, sizes %, 14 in coils. 
SR satis st cgbwe oie Cnet Wn are MON Be, 96, 5G, 54. 2. kee ncecisiceiccesion 12 to 24in. lengths 

Tobin or manganese bronze, sizes 4, #6, 4........... 00 ee eee 36in. lengths 
Chrome-nickel steel.......... Chrome-nickel steel rods, sizes 4................ Sipe ie eae 12in. lengths 
D DUR os isss eos ouinu Pure aluminum wire, sizes %, v5, 14.........0 cece cree cece 12 in. lengths 
UII ace acts 6 tach ate winks CORE TIGIPON WATERBED 86. ois. 5 i as ceiisacccresevecnsenes 12 in. lengths 
BUEN hivons ccae malate Everdur cast bars or wire, sizes 35, 4.......... 2 0c cece e ee eee 12in. lengths 
eS eae re Same as cast iron. 
High-carbon steel............ Special H.C. rods or wife, sizes ys, 14......... cece cece ee cees 36 in. lengths 
Nickel steel rods, sizes 1%, 5, 14......... cece cece eee eeceece 36 in. lengths 

Tote obi S seca gae eee See steel. 
NE ig cia Sookie is sin are’ Pure lead wire, size \%-in coils. 
Malleable iron.............. Tobin or manganese bronze rods, sizes 1%, 5, 14.............4. 36 in. lengths 
Manganese steel............. Manganese steel wire, sizes 14, 6, 4....... 0. ccc cece eee cees -36 in. lengths 
BNE ME on o.oo oc oe 0s oni ee es en ae ee Se rsre rere 36 in. lengths 
Molybdenum steel........... Same as used for regular low and medium carbon steels. 
Chrome iron alloys (such as 

stainless iron and steel) ....Cast bars or wire of same analysis, size 14................... 12in. lengths 
PD aso rksccabwesssciess Low carbon steel wire, sizes 7s, 7, 14, #, 14, vs, in 36 in. lengths 

or coils, usually copper coated; special rods are also available 
for special purposes. 

Nn Gs maiko oe sewe ES SS ee ee eee rere Pree 12in. lengths 
Vanadium steel............. PIT RE ID SE oa 5 0:6 oo 00 6 a:0 wine ap 0's 0010.60 ase 36 in. lengths 
eee Same as low carbon steel. 
Ee rrr Nickel steel wire, sizes 14, ve, M4...2.0.cccccccscccsccccscces 36 in. lengths 


(a) Standard analysis such as tank, plate, firebox steel, structural steel, boiler plate and tubing. 
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INDUSTRIAL NOTES 


The Byron Jackson Pump Company 
has merged its factories, personnel, 
equipment, and sales and service organ- 
izations with those of the Wilson and 
Willard Manufacturing Company, Wil- 
son Oil Tools Corporation, Rotary Disc 
Bit Company, United States Tool Com- 
pany, and the Craig Oil Tool Company. 
The merger was initiated and carried 
through by the Byron Jackson execu- 
tives, prompted by the fact that the oil- 
refining and pipe-line industry, of recent 
years, has absorbed a considerable part 
of the pump company’s products. 


All assets, together with the entire 
line of products, of the Celite Products 
Company have been purchased by 
the Johns-Manville Corporation. This 
brings to the latter company an annual 
business of over $4,000,000, in net sales, 
of high-temperature insulation and kin- 
dred lines of supplies, made from diato- 
mite. Included in the sale is the Celite 
company’s deposit of diatomite in Cali- 
fornia. Besides insulating products the 
latter company has also been producing 
filtration materials. 


To assist in the extension work of 
the Sheet Steel Trade Extension Com- 
mittee, the Gardner Advertising Com- 
pany has been appointed as advertising 
counsellors in the general division, and 
the Griswold-Eshleman Company in the 
same capacity in the farm division. 
Since the removal of the offices of the 
committee from Pittsburgh to Cleve- 
land a very much augmented program 
of educational and extension work has 
been planned. This has necessitated a 
correspondingly broader use of adver- 
tising and research and is responsible 
for the announcement made. “The 
objective of the Sheet Steel Trade Ex- 
tension plan,” said George H. Charls, 
president of the association, “is not only 
to promote the uses of sheet steel and 
to broaden the markets for sheet-steel 
products, but, what is of interest to the 
ultimate consumer, to make a continu- 
ous effort to develop the adaptability 
of each product to specific uses.” 





BULLETINS 


Mine Apparatus—Mine Safety Ap- 
pliances Company, Pittsburgh, Pa., Bul- 
letin No. 25, describing a complete mine 
rescue station. Eight pages. 

SPEED RepucErs—The Falk Corpora- 
tion, Milwaukee, Wis. Bulletin No. 190. 
Sixty-eight pages. 

Dr1AMonpD CorE-DriLt1nc—R. S. Pat- 
rick, Duluth, Minn. Two pamphlets 
entitled, respectively, “How to Cut Car- 
bon Costs” and “Diamond Core-Drilling 
in Oil-Field Practice.” 

DirsEL Encines — Chicago Pneu- 
matic Tool Company, 6 East 44th St., 
New York. Bulletin 774. M. W. M. 
Benz Diesel engines, Type RH 40. 
Twenty pages. 

Compressors — Worthington Pump 
and Machinery Corporation, 2 Park 
Ave., New York. Bulletin L-620-B1. 
Vertical feather-valve compressor. 
Twelve pages. 
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By the Way 


Sponge Iron Developments 
in Germany 


Pee man at the begin- 
ning of the Iron Age, thousands of 
years ago, learned to produce iron 
from iron ore by a process identical in 
chemical principle with that employed 
today. The primitive method is still in 
use among wild tribes in the hills of 
India and in other undeveloped parts of 
the world. A mixture of lumps of ore 
with charcoal is piled into a cone, a few 
feet high, and covered over with clay, 
leaving openings at the bottom into 
which air may be introduced, and an 
exit for gases at the top. The wild 
men squat about this miniature furnace, 
blowing patiently through bamboo tubes, 
or creating a draft with a crude bellows 
made from goat skin. After a few 
hours the carbon monoxide from the 
burning charcoal has reduced each lump 
of iron ore to a mass of spongy iron. 
The furnace is then torn down, and the 
spongy iron is compacted by pounding 
on an anvil. Thus a product is ob- 
tained which is really tough wrought 
iron or an excellent mild steel. 

During the Middle Ages this primi- 
tive process was developed by building 
larger furnaces, in which the draft of 
air was created by a water wheel. Later 
the steam engine was introduced as a 
motive power for the blowing engines, 
and at length such high temperatures 
were reached that the iron melted and 
ran out of the bottom of the furnace in 
a continuous stream. This was the 
origin of the modern blast furnace, 
which has the advantage of continuous 
production but which produces a very 
inferior metal, since molten iron ab- 
sorbs impurities much more readily than 
the spongy iron of the more early and 
primitive process. 

Recently, however, modern industry 
has taken a suggestion from the primi- 
tive process. Since the reduction of the 
iron ore in any furnace is accomplished 
rather by carbon monoxide than by solid 
carbon, and since molten iron accumu- 
lates impurities, why not reduce the ore 
directly by carbon monoxide gas at tem- 
peratures below the melting point of 
iron? A company has recently been 
formed in Germany with an estimated 
yearly output of 20,000 tons of sponge 
iron or mild steel by the new process. 
If the results are satisfactory the pro- 
duction will soon be increased.—I/ndus- 
trial Bulletin of Arthur D. Little, Inc. 
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An Opportunity to Aid 
Commercial Aviation 


NE of the chief needs in the de- 

velopment of commercial aviation, 
according to the Daniel Guggenheim 
Fund for the Promotion of Aeronautics, 
is the identification of towns by roof- 
markings. A special effort is being 
made in all communities of 1,000 persons 
or more, to have the name of the town 


painted on at least one roof of suitable 
size so that the wandering aviator may 
know where he is. The movement is 
only just beginning to get under way, so 
there is a wonderful opportunity for 
mining communities to establish a repu- 
tation for themselves in this respect. 
The letters should preferably be from 
10 to 20 ft. high, painted in chrome yel- 
low on a black background; full par- 
ticulars can be obtained in a circular 
which will be cheerfully sent by the fund 
from its office at 598 Madison Ave., 
New York City. 

Where would the motorist be if he 
were compelled to get along without 
signs on the highways and have to trust 
entirely to identification from road 
maps? He would be compelled to stop 
many times, if he were in strange coun- 
try, and figure out his position, some- 
thing that the aviator cannot do so 
conveniently. 


Research and Profit 


NDUSTRIAL RESEARCH is the 

effort to discover something that the 
public or humanity—to use a word 
which means much the same but sounds 
quite different—wants, and profits are 
the measure of humanity’s opinions of 
the benefits derived from that effort. 
Perhaps after all this is frequently a 
truer measure of values than we chem- 
ists are willing to admit. It may be that 
the work done under the pressure of the 
dividend-hungry business world is really 
more worth while than we think. At 
least, since it is becoming more and 
more necessary to obtain from business 
men financial support for our rapidly 
expanding program of pure science re- 
search, is it not worth while for us to 
advertise the value of science to those 
same business men by showing them its 
utility in the form they can best under- 
stand, profit-producing research.—Carl 
S. Miner in Jndustrial & Engineering 
Chemistry. 
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Aftermath of the 
“Julian Pete” Scandal 


Ss it appeared for a while 
that the Julian over-issue of stock 
and the consequent defrauding of pur- 
chasers was to go unpunished, it is of 
interest to note that S. C. Lewis and 
Jacob Berman have been convicted, in 
the federal court at Los Angeles, of 
using the mails to defraud investors in 
the Lewis Oil Corporation. Recently 
District Attorney Asa Keyes and others 
of Los Angeles were indicted by the 
county grand jury. Keyes is accused 
of accepting $10,000 from Jacob Ber- 
man in completion of an agreement to 
obtain the dismissal, or, failing that, the 
acquittal, of Berman, in the Julian 
Petroleum stock-frauds case. Prosecu- 
tion of the Julian Petroleum trial ended 
in the acquittal of seven defendants and 
the dismissal of the charges against 
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three, as a result of which Keyes was 
severely criticized. 

Conviction of Lewis and Berman by 
a federal court jury to some extent 
counteracts the unsatisfactory outcome 
of the Julian trial. All who appreciate 
the requirements of the situation will 
be gratified when the “Julian Pete” 
scandal is finally cleaned up, and punish- 
ment is visited on those responsible for 
a brazen exploitation of the public. 


~ ete 


Modest Yet Proud 


EN with well-stuffed wallets walk 

into the offices of the best medi- 
cal specialists, have their ills suavely 
diagnosed and treated, their wallets 
suavely deflated. Men whose purses are 
lean almost to nothingness walk into 
charity clinics and hospitals where 
maladies are squelched free of charge, 
perhaps by these same specialists, al- 
ways by adepts. But what of the man 
whose purse is merely modest? If his: 
ills are complex he faces a dilemma. He 
cannot afford to consult leading medi- 
cos; he is generally too proud to accept 
charity service. What he would like 
is a clinic where fees proportionate to 
his income would be charged for the 
finest attention. Here, in the medical 
care of the man of moderate means, lies 
a field for far-sighted philanthropists. 
The field was entered, last week, by one 
of the most far-sighted, Chicago’s famed 
Julius Rosenwald, of Sears, Roebuck. 
Hereafter, part of the Julius Rosenwald 
fund will be devoted to the physical wel- 
fare of the middle class, largely through 
the establishment of pay clinics. The 
work will be under the administration of 
Dr. Michael M. Davis, able Manhattan 
clinical expert, late of the Rockefeller 
Foundation.—From Time. 
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High-Pressure Promotion Vs. 
Competent Management 


pamelor y yas of the prison sen- 
tences of L. R. Longnecker and J. W. 
Garrity by the Superior Court of Los 
Angeles is puzzling some local mining 
men. Both were convicted of violation 
of the California Corporate Securities 
Law in connection with the illegal sale 
of stock in the Four Aces Mining Com- 
pany, which is a Nevada corporation 
promoting a property near Auburn, 
Calif. Suspension of prison sentences 
was brought about because company 
officials affirmed that the imprisonment 
of Longnecker and Garrity would cause 
tremendous loss to the _ stockholders. 
According to the local accounts, each 
of the convicted men was fined $5,000 
and ordered to return to the company 
$980,000 in cash and stocks. An out- 
sider would suggest that stockholders 
could dispense with the services of the 
promoters. Their interests would have 
been better served by employing com- 
petent mining men to manage the com- 
pany. Stockholders are too complacent 
and often lose heavily by their neglect to 
provide company officials who are pri- 
marily interested in mining. 
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NEWS OF THE WEEK 
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Lena Goldfields Developing Three 
Mine Groups in Russia 


Summary 


N OPEN break between Okla- 

homa zinc-lead producers and 
M. D. Hay, state chief mine inspec- 
tor, seems imminent as a result of an 
order issued by the inspector calling 
for installation of speed indicators on 
hoisting machinery. Page 998. 

Fae 


A miners’ strike at the Boleo copper 
mines, in Lower California, is re- 
ported to have suspended operations. 
Workers demand more pay. About 
2,500 are involved. Page 999. 


* * »* 


The trial of George Graham Rice 
and his associates for use of mails 
with intent to defraud has ended with 
four of the five defendants convicted. 
Walter Harvey Weed only was 
acquitted. Page 997. 


*x* *« * 


J.J. Warren has declared Consoli- 
dated Mining & Smelting is ready to 
build copper refinery on British Co- 
lumbia coast if other producers will 
co-operate. Page 996. 

ae 


Completion of a new raise at the 
Constitution mine and installation of 
electric hoist are expected to effect 
large savings in transportation costs 
at this Coeur d’Alene property. Page 
996. 

+2 *s 

Toric Mines, a silver-gold property 
near Alice Arm, B. C., has been op- 
tioned by the Howe Sound Company. 
Confirmation of negotiations awaits 
ratification by British stockholders. 
Page 997. 

* * * 

Work has been started on the new 
Nichols copper refinery at El Paso, 
which will cost $3,500,000, will have 
a 100,000-ton capacity, and will em- 
ploy about 600 men when operating. 
Page 996. 

$2 

Drop in ore reserves for the first 
time in several years has caused a 
slump in the price of Sub Nigel 
shares and has resulted in general 


depression among Wéaitwatersrand 
Stocks. Page 999. 
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Equipment With Modern Machinery Expected to Play Large Part 
in Bringing Gold, Copper, Lead, Iron, and Silver Mines 
to Production—New Dredging Enterprise Attempted 


ENA GOLDFIELDS, LTD., which 
owns extensive concession rights 
in Russia, is now engaged in develop- 
ing three large groups of mines—the 
Lenskoie gold lode and hydraulic mines, 
the Ural iron and copper properties, 
and the Altai Concession—according to 
the chairman of the company, Herbert 
Guedalla, at the annual meeting re- 
cently held in London. The company 
has been operating in Russia for three 
years since the war, and developments 
have justified entering upon a larger 
program of operation than was at first 
contemplated, Mr. Guedalla said. 

Although in the past the output from 
the Lenskoie gold mines has come en- 
tirely from the lode mines, it is now 
proposed to enter on dredging opera- 
tions on a large scale. These mines 
are in the Leba Vitimsk district, about 
1,000 miles north of Irkutsk, and are 
connected with that city by railroad. 
Estimates made by the company’s engi- 
neers have proved more than 110,000,- 
000 cu.yd. of material, containing about 
£8,000,000 in gold. The company has 
a Bucyrus dredge on the ground, but 
operations have not been started, as the 
ground is frozen at present and it is 
believed that the plant should be “tuned 
in gradually under as easy conditions 
as possible.” 

Plans are also being prepared for the 
construction of three smaller dredges, 
which will be put into operation as soon 
as the company engineers obtain suffi- 


cient experience from operating the 


first. At the same time, prospecting 
work is being continued at the lode 
mines, despite disappointing results ob- 
tained recently. 

In addition to the Sissert and Revda 
iron properties, in the Ural concession, 
from which an annual production of 
100,000 tons of iron and steel is ex- 
pected, the company is equipping the 
Degtiarsky copper mines with the in- 
tention of producing at the rate of about 
12,000 tons yearly by 1930. This part 
of the concession is readily accessible, 
being traversed by the main line that 
joins the Trans-Siberian railroad. It is 
expected that within a few months the 
new concentrator at this plant will be 
put into production, handling 500 tons 
of ore daily. The ore reserves at this 


property have been estimated at 6,000,- 
000 tons of 24 per cent copper ore. On 
the Sissert property, which is traversed 
by part of the Degtiarsky deposit, there 
are lenses which probably contain 
higher grade material, but the manage- 
ment has decided to concentrate on the 
larger deposit, to produce on as large 
and economical a scale as possible. 

The Altai Concession covers about 
15,500 square miles in the Altai district, 
south of the Trans-Siberian railroad in 
the upper part of the Irtysh River basin. 
The company holds the concession, 
which was formerly worked by Altai 
Mines, Ltd., for a period of 50 years. 
Although the company is doing a cer- 
tain amount of prospecting work on this 
large tract, it has decided to center oper- 
ations about a group of adjacent proved 
mines, known as the Zerianovsk prop- 
erties. Orders have been placed for 
plant and equipment for this property. 
In 1930 it is expected that production 
will be 9,000 tons of lead, 1,500 tons of 
copper, 900,000 oz. of silver, and 16,000 
oz. of gold. The ore also contains zinc, 
but the company has not decided how 
this should be treated and consequently 
it does not enter into calculations. The 
ore will be concentrated at the mine and 
then shipped to a site on the Irtysh 
River, about 150 kilometers from Semi- 
palatinsk. This site has been selected 
because it is also near the Beloussovsky 
and Berezovsky mines, which are in- 
cluded in the concession, and which have 
a potential production of about 3,500 
tons of lead, 4,000 tons of copper, 300,- 
000 oz. of silver, and 4,000 oz. of gold. 
These mines are also being developed 
and equipped. 
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Mackay Metals Machine Shop 
Destroyed by Fire 


On Dec. 10, the machine shop at the 
Mackay Metals mine, in Custer County, 
Idaho, was destroyed by a fire after 
the day shift had left. The entire equip- 
ment of the shop and the structure 
itself were completely destroyed. No 
damage was done to any other of 
the surface buildings near the mine. 
The loss was estimated at about $10,000. 
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A recent view of the surface plants at Wright-Hargreaves, in the 
Kirkland Lake district 


May Introduce New Policy 
at Wright-Hargreaves Mine 


N ENGINEER is now making a 
complete examination of the Wright- 
Hargreaves gold mine, in the Kirkland 
Lake district, Ont., with a view to 
determining future policies, as a result 
of the fact that the company is now 


reported to be unable to earn the pres- 
ent dividend, even though that repre- 
sents a reduction over the former rate. 
The stock of the company, which sold 
at one time at more than $6, recently 
went as low as $1.40. Opinions have 
been expressed to the effect that the 
company increased mill capacity too 
hastily, and that the present develop- 
ment does not warrant a 700-ton mill. 





Arizona Chapter of Mining 
Congress Re-elects Officers 


LL officers and directors of the Ari- 
zona chapter of the American Min- 
ing @ongress were re-elected without 
exception at a meeting recently held in 
Phoenix. The officers who will retain 
their positions in the chapter are H. A. 
Clark, general manager, Calumet & 
Arizona Mining, governor; C. A. Smith, 
general manager, Ray branch of Nevada 
Consolidated Copper, first vice-gov- 
ernor; Thomas H. O’Brien, general 
manager, Inspiration Consolidated Cop- 
per, second vice-governor; and W. H. 
Gohring, of Phoenix, secretary. 
Directors re-elected were Frank Ayer, 
I. H. Barkdoll, P. G. Beckett, W. S. 
Boyd, H. A. Clark, M. Curley, W. Val 
DeCamp, J. P. Hodgson, William 
Koerner, Julius Kruttschnitt, Jr., F. W. 
MacLennan, T. O. McGrath, Thomas H. 
O’Brien, C. A. Smith, R. E. Tally, and 


F. A. Woodward. 
—_&— 


Indict Mine Stock Promoter 
for “Tipster Sheet” 


DEFINITE campaign by federal 

authorities to curb the depreda- 
tions of alleged “tipster sheet” swin- 
dlers began with the indictment last 
week of Charles Beadon, publisher of 
the “Stock Market Reporter,” 22 West 
42d St., according to an announcement 
by U. S. Attorney Charles H. Tuttle’s 
office. 

Beadon, who is charged with con- 
ducting nation-wide swindling opera- 
tions under the guise of publishing a 
financial journal and operating a stock- 


market advisory service, is the second 
large operator of this type of business 
to run afoul of the government. 

Only two of Beadon’s stocks, Utah 
Lead, Inc., and Industrial Discount Cor- 
poration, were named in the indictment. 
However, complaints to the Better 
Business Bureau of New York City 
have revealed that he has touted the 
sale of stock in Rubec Mines, Ltd., 
National Power & Development, Ltd., 
and Simard United Mines, Ltd., in 
various sections of the country. 

Named in the indictment with Charles 
Beadon were Michael Barnett, presi- 
dent of the Utah Lead Corporation; 
Harry H. Phillips, broker, of 25 Broad 
St., New York City; William Rankin, 
broker and member of the Salt Lake 
City Stock Exchange; Joseph Morris, 
W. P. Gibson, and John Elliss, of New 
York City. 
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Strike High-Grade Ore on 
3,450 Level of Morning Mine 


A strike of high-grade ore was made 
on the 3,450 or bottom level of the 
Morning mine, owned by Federal Min- 
ing & Smelting, in the Coeur d’Alene 
district, last week. The crosscut on 
this level, which is just being opened 
up as a result of the installation of a 
new hoist at the mine, showed the ore- 
body to average 12 ft. in width. It 
carries a very high lead content and 
practically no zinc. On the 3,250 level, 
the level immediately above, the width 
of the orebody is 16 ft., but is much less 
rich. The strike is 2,650 ft. below the 
main operating level of the mine, the 
No. 6 tunnel. 
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International Nickel to 
Have 500-Ft. Stack 


ONSTRUCTION has _ been 
started on the new 500-ft. 
smelter stack which will provide 
an outlet for fumes from the 
International Nickel plant at Cop- 
per Cliff, Ont. This new stack 


will take its place among the tall- 
est in the world, ranking with the 


422-ft. stack of Noranda Mines, 
in the Rouyn district, Quebec, 
and the 470-ft. stack at the Mid- 
vale smelter of U. S. Smelting, 
Refining & Mining in Utah. The 
work of enlarging the smelter to 
provide for the production from 
the Frood mine is also under way. 
Several months will be required 
to place the mine on a producing 
basis. 


General Ibanez Sends Hoover 


Farewell Message via 
Ford Car 


O* President-elect Hoover’s recent 
departure from Chile, in the course 
of his visits to the countries of South 
America, the President of Chile, Gen- 
eral Carlos Ibafiez, dispatched a per- 
sonal farewell message to Mr. Hoover 
before he left the border of the republic 
at the top of the Andes. The message, 
with the current Santiago newspapers, 
was delivered by Carlos Orrego, who 
raced from Santiago in a Ford to the 
top of the range—150 miles of moun- 
tain climbing in bad weather all the 
way. Mr. Orrego’s feat was highly 
praised by the American visitors. 
—}— 


Kirkland Lake Gold Is 
Down to 3,200 Ft. 


At the Kirkland Lake Gold mine, in 
the Kirkland Lake district of northern 
Ontario, the shaft has reached a depth 
of 3,200 ft. When the 3,250 level is 
reached, a drive will be started toward 
the Teck-Hughes boundary. The diabase 
dike at this level is believed to be dip- 
ping into Kirkland Lake territory from 
Teck-Hughes ground. Some of the 
richer orebodies in the Teck-Hughes 
are cut off from Kirkland Lake Gold by 
this dike, and should the dike dip into 
the latter property, the extension of 
good ore will probably follow. 
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Develop New Vipond 
Orebody 


The new orebody recently discovered 
on the 733 level of the Vipond Con- 
solidated mine, in the Porcupine dis- 
trict, Ontario, is now being opened on 
four levels, and the operators believe 
that it will soon be struck on a fifth. 
This work has put the mine in a better 
position with regard to ore reserves 
than it has been in for several years. 
The average grade has increased. 
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San Francisco Section 
Reminisces 


N DEC. 11, 1928, the San Fran- 

cisco Section of the Institute held a 
delightful meeting under Chairman 
Hersam. Various members told of some 
of their experiences in mining. R. G. 
Hall spoke about India and described 
a trip to the ruby mines of Burma. 
F. W. Bradley described the Wyoming 
mine, on Deer Creek, near Nevada City, 
where he first met Captain Thomas 
Mein, who was in charge of the prop- 
erty. The hand-fed batteries, plates, 
and sluices for catching concentrates 
were described. Mr. Bradley commented 
upon the introduction of the Frue van- 
ner and Challenge ore feeder, and from 
this early stage of mining touched upon 
the Alaska Treadwell, the Punker Hill 
mine, and the Tacoma smelter. ‘T. J. 
Jones tcid about his experiences in Rus- 
sia during the revolutionary period suc- 
ceeding the war when he undertook to 
open up a coal mine. The bartering oi 
the mine product for supplies and the 
trading of salt and mill stones for food 
and stores necessary for the operation 
of the mine was dilated upon as a unique 
experience in mining. C. M. Eye stated 
that he was in the employ of Mr. Brad- 
ley at Ely during the early stages of 
the Nevada Consolidated when he re- 
ceived an offer to go to the Philippines. 
His experiences there, where he in- 
stalled the first plant of the Benguet 
Consolidated, were described, as well as 
the early mining difficulties which he 
encountered. 

Philip R. Bradley related the early 
history of El Oro, Mexico, and 
some of his experiences at the Camp 
Bird mine, in Colorado, and described 
the beginning of the International 
Nickel property in Canada. Charles 
W. Merrill told about his adventures in 
introducing the cyanide process at 
Bodie, Calif., and in Montana, as well 
as his later experiences at the Home- 
stake, where he installed the cyanide 
process for the treatment of Homestake 
tailings. Frank L. Sizer touched upon 
Montana and Leadville in their early 
mining history. T. A. Rickard traveled 
far afield, recounting some of his early 
mining experiences in West Australia 
and in Russia, and then related the 
incident of the Camp Bird property. 
where one of the first assayers neglected 
to part his doré beads, and as a con- 
sequence the discovery of the gold in 
that property was delayed for a time. 

— 
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Sunnvside Gold Buys 
German Bar Mine 


Announcement has been made of the 
sale of the German Bar mine, in the 
Alleghany district, Sierra and Nevada 
counties, Calif.. to Sunnyside Gold 
Mines, of Los Angeles, by Thomas E. 
Stephens, of Auburn, Calif. The deal 
was negotiated hy H. J. Black, of San 
Francisco, and Kirby Thomas, of New 
York. Mr. Stephens will have charge 
of the mine and will extend the No. 4 
tunnel level to the orebody, from which 
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Consolidated M. & S. 
Ready to Build Coast 
Refinery 


N AN interview given to the 

press at Nelson, B. C., J. J. 
Warren, president and managing 
director of Consolidated Mining 
& Smelting Company of Canada, 
stated that his company is pre- 
pared to erect a copper refinery on 
the British Columbia coast, if pro- 
ducers will guarantee to send their 
output to it. He said that a 
rate would be offered as low as 
that at the Tacoma smelter. Con- 
solidated M. & S. is interested in 
several copper properties near the 
coast, including Coast Copper and 
George Copper. 











about $200,000 was produced a few 
years ago. Roads have recently been 
built to the property, and surface build- 
ings have been installed. The ore is 
high grade. F 


—Yo— 


Work Starting on Nichols 
Copper Refinery at El Paso 


2. the copper refinery which 
Nichols Copper is constructing at 
El Paso, Tex., is completed it will have 
an annual output of 100,000 tons of re- 
fined copper a year, according to C. W. 
Nichols, president of the company, who 
is now making his headquarters at El 
Paso. The refinery will cost approx- 
imately $3,500,000, and those interested 
expect that it will be in full operation 
by the spring of 1930. Preliminary to 
starting work on the refinery proper, 
which will be largely of steel construc- 
tion, a number of auxiliary buildings 
will be erected. About 600 men will be 
employed at the refinery, which will 
handle blister copper from the Phelps 
Dodge, Calumet & Arizona, and New 
Cornelia companies. These companies 
are now producing at the rate of about 
16,000 tons a month. The Nichols Cop- 
per Company’s present refinery is at 
Laurel Hill, Long Island, and has a 
capacity of 250,000 tons yearly. 


, 
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Purchase Lincoln Gulch Mine, 
Near Aspen, Colo. 


The California syndicate that is oper- 
ating the Pinnacle and Dead Pine mines, 
at Cripple Creek, Colo., has purchased 
the property of Lincoln Gulch Metal 
Mining, 18 miles from Aspen, Colo. 
The purchase price is understood to have 
been $100,000. The transaction was 
negotiated by J. Y. Yeckel, president of 
Lincoln Gulch, who has been develop- 
ing the mine for some time. It is a 
lead property and is developed by two 
tunnels, which have exposed a vein that 
averages 3 ft. wide. The property is 
known as the Martin group and consists 
of nine claims. 


New Raise Cuts Costs at 
Constitution Mine 


OMPLETION of a new raise at the 

Constitution mine, on Pine Creek, 
in the Coeur d’Alene district, which con- 
nects the 200 level with the main tunnel 
level, should effect considerable savings 
in operating costs as soon as the new 
hoist gets into operation. Up to the pres- 
ent, ore from the 400 level had to be 
hoisted to the 200 level, trammed 1,000 
ft. to the incline shaft, and then hoisted 
again to the main level. The new raise 
is directly above the vertical shaft on the 
200 level and thus completes what will 
be a three-compartment vertical shaft 
from the tunnel level to the 400 level. 
A new hoist has been ordered for this 
shaft and will be installed in February, 
according to present expectations. 

The hoist will permit carrying oper- 
ations to a depth of 1,500 ft. below the 
main level. It will be capable of lifting 
three tons at a speed of 550 ft. per 
minute and is being built by the Coeur 
d’Alene Hardware & Foundry Company. 
When in operation, it will be driven by 
a 100-hp. General Electric motor. An 
Ingersoll-Rand compressor has been de- 
livered at the property, and also a 
250-hp. motor. They are now being in- 
stalled. W. P. White is in charge of 
operations. 


~-%o— 


Construction Work Progresses 
at Calumet & Hecla 


At Calumet & Hecla Consolidated’s 
smelter at Hubbell, Mich., favorable 
weather is contributing to rapid prog- 
ress in construction of a large mineral 
storage building, adjacent to the struc- 
ture housing the furnaces. Another 
automatic casting machine, similar to 
the one now in commission, will be in- 
stalled in the furnace plant. When re- 
pairs to the third large furnace are 
completed, the plant will operate at ca- 
pacity again, enabling the smelting of 
Isle Royale concentrate, which for some 
time has been going to the Michigan 
smelter, at Houghton. 
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Strike New Ore at Property 
Near Placerville, Calif. 


A new oreshoot has been struck, 85 
ft. below the surface, at the New York 
property, near Placerville, Calif. The 
vein is said to be 5 ft. wide. This prop- 
erty was reopened under bond and lease 
from Guilford Mining by O. F. Greeley 
and associates, after having been closed 
down for about 25 years. 
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Explosion at North Star 


An air compressor receiver exploded 
at the power plant of the North Star 
gold mine, in Grass Valley, Calif. on the 
morning of Dec. 11. The north end of 
the power plant, in which the com- 
pressor is housed, was demolished, but 
the attendants escaped without injury. 
Mining operations are not expected to 
be seriously affected. 
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Bringing in Anaconda’s Lumber 





Caterpillar tractors and Athey trailers at work near Greenough, Mont. 


Howe Sound Options Toric 
Mines, Near Alice Arm, B. C. 


N OPTION on a controlling inter- 

est in the stock of Toric Mines, 
which has been developing a group of 
four claims about a mile beyond the 
northern terminus of the Alice Arm- 
Dolly Varden railroad, in British Co- 
lumbia, has been taken by the Howe 
Sound Company, which also optioned 
the Kootenay King mine recently. The 
option is subject to ratification at a spe- 
cial general meeting of Toric Mines, 
which will be held in about five weeks, 
to allow English shareholders to regis- 
ter their proxies. About 90 per cent of 
the outstanding stock is held in Eng- 
land. In the meanwhile, Howe Sound 
has taken control of the development 
work. 

According to H. T. James, resident 
mining engineer for the district, suffi- 
cient development has not been done as 
yet to determine either the extent or the 
character of the ore deposit, which con- 
tains silver and gold. A series of open 
cuts has exposed a lode, averaging about 
4 ft. in width, for a distance of 500 ft. 
One open cut, lower on the mountain 
side, has exposed a lode, 20 ft. wide, 
with 5 ft. of good ore on the footwall 
and less on the hanging wall. A tunnel 
has been driven to open the lode at a 
depth of 200 ft. and has exposed a lode, 
70 ft. wide for a length of 280 ft. 
Through this are bands of ore, some of 
which show ruby and native silver, and 
argentite, freely. The entire 70 ft. is 
said to average $12 a ton. A 50-ton mill 
was constructed in 1927. Equipment in- 
cluded a jaw crusher, rolls, Hardinge 
ball mill, amalgamation plates, and two 
Wilfley tables. This failed to make an 
economical recovery, and in 1928 it was 
remodeled. Four MacIntosh flotation 
cells were added. It was put into opera- 
tion in October, but shortage of water 
has prevented operation at capacity. The 





present equipment is said to effect an 
85 per cent recovery. 

The terms of thé agreement with 
Howe Sound have not been made public. 
The original company, known as Con- 
solidated Homestake Mining & Develop- 
ment, was capitalized at $500,000. 
When it was reconstructed and its name 
changed to Toric, the capital was in- 
creased to $625,000. Since then it has 
been further increased to $1,000,000, of 
which $625,000 is outstanding. 
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Rice Guilty, Weed Acquitted, 
in Idaho Copper Trial 


George Graham Rice, Walter Yor- 
ston, “The Wall Street Iconoclast,” 
and the Idaho Copper Corporation were 
found guilty of using the mails with 
intent to defraud by a jury before Judge 
John C. Knox, on Dec. 14, in New 
York City. Dr. Walter Harvey Weed, 
the fifth defendant, was acquitted by 
the jury, which, Judge Knox said, had 
“undoubtedly shown a great deal of 
sympathy largely on account of your 
age.” Charles Tuttle summed up for 
the government and James Nichols, of 
Portland, Ore., closed for the defense. 
The trial was started on Nov. 13. Edi- 
torial comment will be found on page 
967. Sentence will be pronounced dur- 
ing the week ended Dec. 22. 
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Activity in Zimapan, Hidalgo 


Because of the proximity of the new 
automobile road from Mexico City to 
Laredo, there has been unusual activity 
in Zimapan, State of Hidalgo. Minera 
Fundidero is producing 30 tons of lead 
bullion monthly and La Aurora 50 tons, 
and a number of small companies are 
working old Spanish furnaces with lim- 
ited capacities. 
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Broken Hill Mines Sinking 
New Haulage Shafts 


CORRESPONDENT in Engineer- 

ing and Mining Journal for Sept. 
8 referred to methods of handling ore 
underground at Broken Hill, in Aus- 
tralia. Readers may be interested to learn 
that both Broken Hill North and Broken 
Hill South, two of the three principal 
operating mines in the district, are 
sinking new shafts which will provide 
haulage by 5-ton skips. These new 
shafts will be approximately 21x10 ft., 
within timbers. They will be divided 
into six compartments, two for cage 
haulage, two for skips, one for a lad- 
derway, and one for general service. 


2, 


—Yo— 


Lake View & Star Will 
Develop Chaffers Lease 


[D*: J. MALCOLM MACLAREN, 
geologist, has been appointed by 
Lake View & Star, a Kalgoorlie prop- 
erty, to report on a working policy for 
the development of the Chaffers lease, 
where a gold strike was made last 
spring. The property adjoins the 
famous Golden Horseshoe mine. Fig- 
ures compiled on Sept. 18 give the 
average value of known ore in this sec- 
tion of the property at £15 12s. 6d. 
per ton, over a width of 92 in. for 
a length of 97 ft., at the 2,770 level, and 
at the 3,030 level the returns were £13 
14s. 10d. per ton, over a width of 92 
in. and for a length of 78 ft. The 
report is expected to be in the hands of 
the directors about the end of the year. 
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Operations to Start Soon in 
Palestine Phosphate Field 


Faced eigen sn 00 An change in the 
supply of phosphate for fertilizing 
purposes will be effected during 1929 as 
a result of the opening in Transjordania, 
Palestine, of phosphate fields containing 
many millions of tons of the mineral, 
according to the New York Herald- 
Tribune. The concession to exploit 
these fields was granted to the Gough 
General Distributing Company, Ltd., an 
independent British concern, by the gov- 
ernment of Transjordania. The fields 
are expected to be in active operation in 
March or April of next year and the 
first shipment will be 100,000 tons, 
valued at $875,000. 


—fo— 
Tin Discovered in Peru 


Discovery of tin deposits in the de- 
partment of Puno, in southern Peru, 
where gold-washing placers have been 
in operation for several years, is re- 
ported, according to the U. S. Depart- 
ment of Commerce. Tin is found with 
gold, the mineral corresponding to the 
cassiterite which is produced in Bolivia. 
It is claimed that the deposits are of 
commercial importance. The region is 
near the zone to be transversed by the 
proposed Juliaca-La Paz railroad. 
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Visit Out-of-the-Way 
Plants by Proxy 


T IS NOT DIFFICULT 

to exchange ideas with 
one’s neighbors and keep 
track of what is going on in 
near-by mining districts. But 
E.&M.J. tells of work in 
remote places as well. For 
example, next week E. J. 
Duggan, mill superintendent 
of Kennecott, brings our 
readers up to date with the 
jigging, tabling, flotation, 
and leaching practice at that 
famous property, which is, 
however, rarely visited by 
mining engineers and metal- 
lurgists. 


Wigwam Mining Concludes 
Diamond Drilling 


IAMOND DRILLING at the 

property of Wigwam Mining, in 
the Revelstoke district of British Co- 
lumbia, has been finished for the season, 
according to William T. Dumbleton, en- 
gineer in charge of the property, which 
is 7 miles from Wigwam, a station on 
the Canadian Pacific railroad. The 
drilling has proved the mineralization 
for a distance of 5,000 ft. along the 
strike, 60 ft. wide and 450 ft. deep. Mr. 
Dumbleton estimates the probable ton- 
nage at about 6,000,000 tons of low- 
grade ore. 

The highest hole was drilled at an 
altitude of 4,350 ft. above sea level and 
the lowest at 2,750 ft. Average dip of 
mineralization is 23 deg. As soon as 
the snow is off in the spring, drilling 
will be continued. During the winter 
drifts underneath the orebody and up- 
raises through it will be driven to check 
on drill results. 


New Granby Boarding House 
Is Completed 


Granby Consolidated Mining, Smelt- 
ing & Power Company has completed 
the new No. 3 boarding house at the 
Copper Mountain mine, near Allenby, 
B. C., to replace the one that was 
destroyed by fire, with a loss of several 
lives, last March. The new house has 
accommodations for 200 men and is 
fitted in the most modern fashion. 


Royal Tiger Mill Starts 


Early in December the new 300-ton 
concentrator constructed by Royal Tiger 
Mines was started in the Breckenridge 
district, Summit County, Colo. The 
company has total holdings of more 
than 8,000 acres. Ores are mainly lead- 
zinc, but contain also some gold and 
silver. John A. Traylor is president of 
the company. 


998 





Operators in Tri-State District May Break 
With Inspector on Safety Code 


N open break between the operators 

of the Oklahoma section of the 
Joplin-Miami zinc and lead district and 
Millard D. Hay, chief mine inspector, 
which has been fermenting for more 
than a year, may come to pass soon 
after the first of the new year, Tri-State 
operators indicated, following the issu- 
ing of an order by Inspector Hay call- 
ing for the installation of speed 
indicators for all hoisting machinery 
where men are raised and lowered in 
shafts, and that requiring that all shafts 
with “jump-cribbing” should be cribbed 
from top to bottom. 

Inspector Hay let loose another 
bombshell in the operators’ ranks when, 
in his order of Dec. 5, he also stated, 
“T might add for your information that 
I contemplate issuing an order in the 
very near future requiring cages 
equipped with safety catches in all the 
metal mines in Oklahoma.” 

Safety engineers of the district have 
for some time been endeavoring to work 
out some sort of speed indicator that 
would be applicable to the practices and 
equipment of the Joplin district, but 
nothing has so far been developed. Mine 
operators are not aware of any such 
equipment available for the “can” and 
hoist system used in the field, so are 
somewhat puzzled as to how they will 
comply with this section of the order. 
Many of the hoisting shafts of the dis- 
trict have “jump-cribbing,” and, even 


though considered dangerous, it is 
doubtful if many of the companies will 
comply with that part of Inspector 
Hay’s order that requires cribbing the 
shafts. 

If the operators ignore Inspector 
Hay’s order, he may attempt to close 
the mines. In that event the operators 
undoubtedly will ask for an injunction 
against the inspector. 

The last session of the legislature 
appointed a committee composed of two 
coal mining representatives and two 
metal mining representatives to draw up 
a new mining law code for the state, 
with Hay as chairman. The two metal- 
mining representatives, John W. New- 
ton and Charles A. Neal, refused in part 
to co-operate with Inspector Hay in the 
drawing up of the new code, claiming 
that Inspector Hay was trying to force 
them to draw the new code up as he 
wanted it, and not as the district 
wanted it. 

Under the law, Inspector Hay prob- 
ably has the authority to order the 
changes made, and is probably sincere in 
his request, as it is hard for a coal 
miner to accept the “can” method of 
mining as practiced in the Joplin-Miami 
field. His insistence on the changes 
before the assembling of the Okla- 
homa Legislature, Jan. 7, is thought to 
be in part a political move, and in part 
a retaliation toward the miners for the 
interference in his official capacity. 





Kirkland Lake Mine Makes 
Good Drifting Record 


During November, the Continental 
Mines, in the Kirkland Lake district, 
drove a total of 700 ft. with one 
machine, operating three shifts on two 
faces. All the work was done on the 
500 level. The drive was 5x7 ft., and 
the average tramming distance, 1,000 ft. 
The total number of rounds drilled was 
131; the average time per round, 54 
hours; and the average length, 5.34 ft. 
Only one machine was used, and during 
the few breakdowns the work was 
stopped to make the necessary repairs. 
The machine was not brought to the 
surface during the 30 days of November. 
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Gold Lake Has Name 
Changed to Avoid Confusion 


The name of Gold Lake, in the 
Patricia district of northern Ontario, 
has been officially changed to Shoniah 
Lake, to avoid confusion, as there are 
several other Gold Lakes in Canada. 
The anticipated rush of prospectors to 
the new camp has now set in, as ice 
travel is reported to be quite safe from 
Hudson to Shoniah Lake via Root 
River or Woman Lake. A _ regular 
truck service to Gold Pines will soon be 
im operation. 


Idaho School of Mines Will 
Not Be Consolidated 


NNOUNCEMENT has been made 
by Dr. Frederick J. Kelly, presi- 
dent of the University of Idaho, that 
there will be no consolidation of the 
Idaho School of Mines and the College 
of Engineering of the institution. Fol- 
lowing resignation of Dr. F. A. Thom- 
son, who became president of the Mon- 
tana State School of Mines, President 
Kelly sought the reaction of the mining 
industry of the state on a proposal to 
consolidate the two divisions. The min- 
ing men were “unalterably opposed” 
and insisted that the mining industry 
of Idaho was of sufficient importance 
to warrant a special division of the state 
university. Under the proposal the dean 
of engineering would be head of the 
instructional work in mining, and a 
highly trained metallurgist would direct 
the field acfivities and research work 
and be the connecting link with the state 
bureau of mines and geology. President 
Kelly has announced that he is now 
looking for a dean for the Idaho School 
of Mines. The Idaho school recently 
obtained the services of A. W. Fahren- 
wald, of the U. S. Bureau of Mines, as 
professor of metallurgy. He will prob- 
ably not assume his duties until next 
summer, however. 
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Seventeen Prospectors for 
N. A. M. E. Stranded by 
Winter Freeze-Up 


Toronto, Ont., Dec. 15, 1928.— 
Northern Aérial Minerals Exploration, 
which was formed to prospect for min- 
erals chiefly by airplane, still has seven- 
teen men scattered in several sections 
along the eastern shores of Hudson 
Bay. They were unable to get out be- 
fore the freeze-up. No fears are enter- 
tained for their safety, however, as they 
have comfortable quarters and plenty of 
supplies. Planes will soon be sent in to 
bring them out. A start could not be 
made until the freeze-up, however, as 
the planes had to be equipped with skis 
for the take-off and landing. Two 
planes will be used for the rescue work, 
and will be in charge of Colonel J. E. 
Leckie. 


| yptneen deciding on an exploratory 
campaign for the winter, F. M. 
Connell and associates, who have the 
option on the original discovery in the 
Crow River field, are waiting word 
from their engineer. This discovery is 
considered to be one of the most promis- 
ing made during 1928. The district is 
200 miles north of Hudson, on the 
Canadian National Railways, which is 
the starting point for the Red Lake dis- 
trict. It is reported that the vein has 
been trenched for a length of more than 
500 ft. and that widths varying up to 
35 ft. have been proved. No assays are 
yet available. The new section is creat- 
ing a great deal of interest. Northern 
Aerial Minerals has a group of claims 
adjoining the Connell option and is 
sending men and supplies by plane. 
Nipissing Mines has already sent a 
party to the district, and representatives 
of other companies and syndicates are 
on the way. 

The Abana _ situation, regarding 
which there has been much contro- 
versy recently, is showing signs of 
clearing. Published estimates indi- 
cated reserves of 1,000,000 tons of ore 
with a value of $25 to $30 a ton. This 
estimate did not meet with general ac- 
ceptance among engineers who had in- 
spected the property. As a result of 
plant changes, the mine was closed 
down and under water for several 
months, and it was impossible to check 
estimates. Recently F. M. Connell was 
added to the board of directors. Fol- 
lowing his appointment he stated that 
he did not indorse the estimate of ore 
reserves, either blocked out or indi- 
cated, and that he did not believe an 
estimate should be made at this time, be- 
cause of the limited amount of de- 
velopment done. 

Mr. Connell believes that there is a 
small mine indicated west of the diabase 
dike which intersects the ore zone and 


that if development work east of the 
dike continues to show results as favor- 
able as those obtained to date, the 
property has possibilities of becoming a 
large mine. The consulting engineer, 
Charles Spearman, has resigned, and it 
has been decided to appoint a resident 
manager. An extensive diamond-drill 
campaign will be started. The mill 
construction is to be postponed, and the 
equipment, nearly all of which is on the 
ground, will be stored until the mine is 
developed. 
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Unfavorable Developments at 
Sub Nigel Cause Slump 
in Share Prices 


JoHANNESBURG, Nov. 6, .1928.—The 
continued slump in the price of Sub 
Nigel shares, down to about 48s., has 
exerted a depressing influence on the 
market for Rand stocks generally and 
has led to a widespread belief that there 
was a reason for the drop in develop- 
ments at the mine. Such a reason ap- 
pears to be evident in the recently issued 
reports by the consulting engineer and 
the manager of the company. Develop- 
ment results are less satisfactory than 
they have been at any time since Sub 
Nigel started its sensational upward 
movement on the stock exchange about 
two years ago. A point that has at- 
tracted particular attention in connection 
with ore reserves is that for the first 
time in several years they have shown 
a decline. On June 30, they were esti- 
mated at 986,000 tons of an average 
value of 19.7 dwts. over a 24-in. stoping 
width. This shows a decline from last 
year of 27,000 tons, 0.3 dwt. in value, 
and 1 in. in width. 


| HIS report, Mr. Turvey, the con- 
sulting engineer, said, “It was ex- 
pected to-be able to maintain the ore 
reserve position, notwithstanding the 
extra tonnage milled, but a falling off 
in the percentage of payable footage 
from 68.2 per cent from the previous 
year to 42.9 per cent for the year under 
review is largely responsible for the de- 
crease in tonnage referred to. A number 
of isolated new pay zones have been 
opened out during the year which are 
reflected in the development returns, but 
have not as yet been given much weight 
in the reserves. In this connection it 
should be pointed out that the account 
of new tonnage added to ore reserves 
in a mine such as the Sub Nigel cannot 
be taken as directly proportional to the 
pay development footage advanced, as 
new zones of enrichment, frequently of 
high value, are met with from time to 
time, which cannot be correlated with 
known pay shoots and therefore have 
little influence on the ore reserves.” 
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By W.L. VAIL 
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Report Strike by 2,500 Men 
at Boleo Copper Mines— 
Operations Suspended 


Mexico City, Dec. 10, 1928— 
Twenty-five hundred men are reported 
to be out on strike at the properties of 
Compagnie du Boleo, Puerto de Santa 
Rosalia, Lower California. The walk- 
out, which is the result of a demand for 
higher wages, occasioned by the recent 
rise in copper prices, ties up the Santa 
Barbara, Santa Marta, Purgatorio, and 
Providencia properties. The Boleo mines 
produce about 1,000 tons of copper 
monthly and are among the leading 
Mexican copper producers, ranking after © 
Greene Cananea and Moctezuma Cop- 
per. The company had planned increas- 
ing plant capacity during 1929. At 
present the smelter treats about 1,000 
metric tons daily. 


HE commission appointed by the 

president to discuss the proposed 
labor law adjourned on Dec. 8, with- 
out reaching definite conclusions. All 
sorts of provisions were discussed by 
the representatives of labor and business 
interests who formed the committee. It 
will be impossible to formulate the 
project before the present session of the 
Mexican congress adjourns at the end of 
this month, and President Gil may pos- 
sibly call a special session early in 1929 
to take definite action. 

No conclusions have yet been reached 
by the commission sent to the State of 
Jalisco to prevent, if possible, closing 
down the Amparo and Piedra Bola 
mines. However, there are hopes that 
some modus vivendi will be decided on 
that will enable the mines to continue 
operating profitably. Both the federal 
and state governments are believed to be 
willing to go a long way in the reduc- 
tion of taxes if such action will help to 
solve the situation, which threatens at 
present to result in throwing a large 
number of men out of work at these 
properties. 

Conditions at the end of the third 
quarter of 1928, according to govern- 
ment reports, were generally favorable, 
particularly in Sonora and Chihuahua, 
where a large number of new con- 
cessions were granted. The Parral dis- 
trict is particularly active, operations 
there being held back only by lack of 
sufficient power. A commission has re- 
cently been formed in this district to 
urge a state appropriation for the pur- 
pose of establishing a mining and metal- 
lurgical school in Chihuahua. The plan 
includes an annual appropriation by the 
state and a special tax on mining ground 
for the purpose. There is also some 
propaganda for the erection of inde- 
pendent custom mills and smelters at 
strategic and accessible points through- 
out the state. 
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MARKET AND FINANCIAL NEWS 
ed 


New Combine to Be 
Known as Republic Brass 
Corporation 


T LEAST one rumor of the im- 

pending brass mergers has been 
virtually confirmed during the last week. 
The statement in E. & M. J. of Dec. 8 
appears to have been largely substan- 
tiated in the one instance, except that 
the name of the new corporation is to 
be the Republic, rather than the Gen- 
eral, Brass Corporation. Also, the com- 
bination of interests is to function as a 
separate entity and not as a subsidiary 
of the American Smelting & Refining 
Company, though that organization will 
be influential in the new corporation as 
the result of stock holdings which it 
retains in Michigan Copper & Brass, 
after its sale of that company to Re- 
public Brass Corporation. Assets of 
the new corporation are placed at 
$39,000,000. 

George H. Allen, president of Michi- 
gan Copper & Brass, will be president 
of the new company, and Barton Hasel- 
ton, president of Rome Brass & Copper 
Company, will be chairman of the board. 
Other directors will be: Walter C. 
Baynes, of the Edison Electric Illumi- 
nating Company; F. H. Brownell, vice- 
president of the American Smelting & 
Refining Company; Walter P. Chrysler, 
president of the Chrysler Corporation ; 
H. T. Dyett, vice-president of the Gen- 
eral Cable Corporation; Samuel L. Ful- 
ler, of Kissell Kinnicutt Company; C. S. 
Mott, vice-president of General Motors 
Corporation; W. H. Peirce, vice- 
president of the American Smelting & 
Refining Company, chairman of the 
Michigan Copper & Brass Company: 
Walter Robbins, president of General 
Cable Corporation; Alfred P. Sloan, 
president of the General Motors Cor- 
poration; and Roger W. Straus, vice- 
president of the American Smelting & 
Refining Company. 


ate 
European Zinc Cartel 
Agreement Extended 


Speen ye of the European zinc 
cartel have extended their agree- 
ment to June 30, 1929. A revision in 
price was made which provides £27 per 
ton as a base price below which pro- 
duction will be reduced, according to 
advices to the U. S. Department of 
Commerce from the Commercial At- 
taché at Brussels. 

American zinc interests were not 
represented at the meeting. It was re- 
ported that an understanding between 
the cartel and overseas exporters would 
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preclude an upset in the European ar- 
rangement. The American and Mexican 
observers have approved the resolution 
and agreed to restrict their exportations 
into Europe during the next six months. 

A new agreement restricting the out- 
put of zinc as from Jan. 10, 1929, has 
been voted, but the resolution must 
be referred to the individual concerns 
represented at the Brussels conference. 

It has been decided to call periodic 
conferences to review the position of the 
zinc market and to take measures to 
maintain the equilibrium between pro- 
duction and consumption in Europe. 
The object of these measures is the 
stabilization of zinc prices within certain 
limits, the interests of the miners, found- 
ers, and consumers all being taken into 
account. Measures favoring the normal 
development of the consumption of zinc 
will be taken. 

Special regard has been paid by the 
conference to the progressive develop, 
ment of the electrolytic process in Eu- 
rope. It was said that Norway was 
producing 25,000 tons of electrolytic 
zine annually. 


— 
Drastic Changes in Metal 
Tariff Rates Unlikely 


__ By PauLt Wooton 
Special Washington Correspondent 


LTHOUGH the revision of the 

metals schedule of the tariff is cer- 
tain to be the source of much contro- 
versy, those familiar with the situation 
doubt that many items will be changed 
materially. 

Determined efforts will be made by 
consumers, it is expected, to secure re- 
ductions in the manganese and tungsten 
rates. The recent agreement between 
quicksilver producers in Spain and 
Italy will probably act as a deterrent to 
any plan looking to lower duties for 
that mineral. 

Strong opposition will be interposed 
to any reduction in the manganese and 
tungsten rates. In addition to the 
progress that can be shown for these 
domestic industries, it will be argued 
that a tariff is the best means of stimu- 
lating research and studies of new 
processes looking to a greater utilization 
of low-grade deposits. 

Studies made during the last six 
vears have revealed instances where the 
need for increases in duty was greater 
than could be extended under the 
flexible provisions of the present act. 
Pig iron and fluorspar are outstanding 
examples. Attempts will be made to 
increase the rates applying to mica and 
graphite. 

Communications reaching Washing- 


ton indicate no great dissatisfaction with 
the lead duties. The zinc paragraph is 
not so satisfactory. There will be the 
usual demonstration in behalf of a duty 
on copper, but this proposal is not taken 
very seriously by the legislators. 

Rates on aluminum utensils and cut- 
lery will be assailed, as will some of 
the items in the iron and steel para- 
graphs. On certain other iron and steel 
articles increases will be sought. De- 
formed bars used in connection with 
concrete work have been classified as 
structural shapes at a low rate. 

The schedule covering metals and 
manufactures thereof will come up for 
hearing before a subcommittee of the 
Ways and Means Committee composed 
of Representatives Bachrach, of New 
Jersey; Watson, of Pennsylvania, and 
Timberlake, of Colorado. The hearing 
will be held Jan. 14, 15, and 16. 
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French Zinc Production 
to Be Increased 


Sea 1927 France purchased 
abroad 214,462 tons of zinc ore, of 
which 77,275 came from the French 
colonies and most of the remainder from 
Spain, Italy, and Mexico, according to 
recent U. S. Department of Commerce 
reports. It is claimed that France could 
liberate itself almost entirely from for- 
eign sources of zinc supply by utilizing 
the deposits in colonies and depend- 
encies, particularly in Morocco. At 
present the production of the French 
colonies and protectorates is rather 
small, but the present French tendency 
to substitute domestic or colonial prod- 
ucts for imports may eventually develop 
resources sufficiently to cause a large 
reduction of the present importation. 
According to the French press, do- 
mestic production of zinc may soon rise 
sufficiently to make this an exporting 
instead of an importing country if the 
figures given out as to results of pros- 
pecting at Arrens prove reliable. The 
greater part of the ore now recovered 
can be mined by open-cut methods, 
avoiding expensive drilling, and trans- 
portation is largely by gravity. Analyses 
place the metal content of the ore at 
about 20 per cent zinc and 5 per cent 
lead, and a small amount of silver. A 
new refining plant is to be built soon. 


SupBury Bastin Mines has acquired 
1,250,000 shares of Falconbridge Nickel 
stock. The purchase price was $600,000 
in cash, 300,000 shares of Sudbury 
Basin stock, plus an option on 200,000 
additional shares of Sudbury Basin 
stock at $10. This leaves Sudbury 
Basin with $850,000 in cash and 104,495 
shares in its treasury. 
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London Financial News 


By W. A. DoMAN 
Special London Correspondent 

Lonpon, Dec. 5, 1928 — Base-metal 
propositions are interesting mining cir- 
cles considerably at present. To some 
extent this is attributable to higher 
metal prices resulting from the gradual 
expansion of industry. In communica- 
tions that I have sent on former occa- 
sions it was pointed out that American 
financiers and metal companies were 
turning their attention to Africa, par- 
ticularly for copper. Attempts were 
made to acquire control of the Union 
Miniére, either through direct purchase 
or through the medium of Tanganyika 
Concessions. Such attempts proved un- 
successful. Then it was rumored that 
A. Chester Beatty and Sir Edmund 
Davis were being approached. At the 
time nothing seemed to have eventuated ; 
recent occurrences, however, prove that 
the rumors were not altogether devoid 
of foundation. What the exact position 
may be is not quite clear, but it would 
appear that there is some understanding, 
if not a working agreement, between A. 
Chester Beatty, Sir Edmund Davis, the 
Anglo-American Corporation, and the 
Guggenheims. 

By way of digression it may be re- 
marked that the rise in the bulk of 
of the metal company’s shares on this 
side is ascribed to American influence. 
Rhodesian coppers have gone ahead; 
San Francisco Mines of Mexico have 


jumped, as have also Burma Corpora- 
tion shares, all of which are said to 
have been largely bought “by America.” 

Much capital has been expended in 
testing and developing the Rhodesian 
copper deposits, and presumably as much 
again will be required. Provision is 
now made for this, and as the public 
has thus far received no return on its 
subscriptions, and is rather shy, it is 
not to be invited to put up new money. 
A new finance company has been formed 
with a capital of £2,500,000 in 10s. 
shares; behind it are the Anglo-Ameri- 
can Corporation, the British South 
Africa Company, the Selection Trust, 
and Sir Edmund Davis. This finance 
company will attend to the necessities 
of mining companies already formed, 
and test other areas within the 170,000 
square miles over which concessions in 
Northern Rhodesia are held. 

The Roan Antelope Copper Company, 
I understand, is to issue privately 1,200,- 
000 shares in January; this will raise 
the capital to £2,500,000. 

Rhodesia Broken Hill is installing its 
own sulphuric acid plant, as there is at 
present a shortage of sulphuric acid, 
and one ton of sulphuric acid is required 
to make 1.762 tons of electrolytic zinc. 

I understand that Duncan Elliot 
Alves, the promoter of the Panama 
Corporation, is forming a private syndi- 
cate with a capital of £100,000 to pros- 
pect and possibly develop a copper 
and a gold-mining area in the Panama 
Concession within the next few weeks. 





European Aluminum Cartel 
Renewed 


*[ HE European aluminum cartel, 
formed in October, 1926, by prin- 
cipal producers of France, Great Brit- 
ain, Germany, and Switzerland, was 
signed for a period of two years and has 
just been prolonged for a new period 
of three years, indicating the satisfac- 
tion of its members, especially after the 
crisis of 1927, according to recent U. S. 
Department of Commerce reports. This 
prolongation shows the consolidation of 
an organization which does not remain 
within the usual limits of a cartel; going 
‘beyond ordinary commercial problems, 
it entails a technical collaboration and 
aims to place the metal at the disposal 
of the consumer under the most varied 
forms required. There are, therefore, 
two sides of the cartel—one concerns 
collaboration between the members and 
the other collaboration between manu- 
facturers and consumers. 

The colloboration between members 
manifests itself in an interchange of 
their reciprocal experience in fabrica- 
tion of the metal and its alloys. The 
barriers which formerly existed between 
aluminum plants have disappeared, at 
least for the members of the cartel, and 
each profits by the studies of the others. 
This is almost revolutionary in the alu- 
minum industry. In addition, regular 
conferences take place between the prin- 
‘cipal heads of services, who communi- 
cate to each other the results of their 
work, compare them, and start again on 


co-ordinated directives. Collaboration of 
members and public is assisted by labo- 
ratories where all the suggestions of 
consumers are examined to satisfy the 
requirements relative to new applica- 
tions. 

One of the essential objects of the 
cartel is the adjustment of aluminum 
production to the needs of the market. 
The commercial policy of the cartel was 
manifested in 1926 by a reduction in the 
European price of aluminum from £118 
to £105. Last spring a new reduction 
brought the price down at £95. This 
total reduction of £23 constitutes an 
original departure in this type of organ- 
ization, as ententes are generally formed 
in periods of crisis and low prices and 
find their most direct effect in the reduc- 
tion of competition and an increase in 
prices. 

The cartel comprises only the four 
large producing countries of Europe, 
and does not include all their manufac- 
turers. Norway, Italy, and Spain are 
not members, but the organization as- 
sures the stabilization of an industry for 
greater profit, at least for the producers. 
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ALASKA JUNEAU mined and trammed 
to mill 329,800 tons in November, 1928, 
from which estimated results were $227,- 
500, or 68.98c. per ton. Operating ex- 
penditures were $177,800 or 53.91c. per 
ton, leaving an operating profit of $49,- 
700, or 15.07c. per ton. Other expenses 
and accrued charges were $21,200 and 
surplus for the month was $28,500. 
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New Canadian-American 
Mine Exploration & Operation 
Company Organized 


CORPORATION to be known as 

Canam Metals, Ltd., has been 
organized by American and Canadian 
interests to operate and develop mines 
and prospects in Canada and the United 
States. The directors of the new cor- 
poration are Joseph K. Quinn, R. S. 
Archibald, Joseph Errington, Frank P. 
Book, and A. J. McComber. 

The corporation owns five producing 
properties in the Tri-State district— 
namely, the Southside, White Bird, Fort 
Worth & Midas, Northern, and the Fox. 
It also owns the Jefferson claims near 
Rush Lake, in the Sudbury district of 
Ontario. The company reports that 
negotiations are under way for the 
acquisition of properties in Manitoba 
and elsewhere. Application to list 
Canam Metals, Ltd., shares on stock 
exchanges in the United States and 
Canada will probably be made in the 
immediate future. 

The capitalization of the company is 
3,000,000 shares of no par value, of 
which 1,850,000 shares have been issued 
for properties and to provide finances. 


or 
New Bauxite Company 
Organized in Greece 


The agreement signed on July 10, 
1928, between the Barlos Greek Baux- 
ite Mines Company and the German 
group consisting of the Vereinigte Alu- 
minium Werke in Lautawerk, Ger- 
many, and Otawi Minen und Eisenbahn 
Gesellschaft, Berlin, developed into the 
formation of a company under the name 
of “The Barlos Bauxites in Greece,” the 
contract being signed in Distomon, dis- 
trict of Livadia, Boetia, Greece, on Nov. 
8, 1928. Capital of £50,000 is divided 
into as many shares, of which the Ger- 
man group is to hold 50 per cent, and the 
balance is to be retained by the Barlos 
group. Photogrametric measurements 
are being used to locate the outcrops. 


HOLLINGER CONSOLIDATED sharehold- 
ers, at a meeting on Dec. 12, unani- 
mously approved a bylaw passed by the 
directors which empowers the company 
to subscribe, underwrite, and acquire 
securities of various kinds. With some- 
thing like $13,000,000 of cash assets, 
Hollinger is now expected to act very 
much in the way of an investment trust, 
either directly or through the formation 
of a subsidiary, all of whose capital 
stock would be owned by Hollinger. 
Heretofore Hollinger has been restricted 
in its investments to high-grade bonds 
and to shares in allied companies. 


ARIZONA COPPER CoMPANY, Ltd., at 
its recent annual meeting resolved to 
make an interim dividend payment on: 
Jan. 15, next, of 6d. per share, subject 
to income tax, on account of the fiscal 
year to March 31, 1929. This payment 
will be made to those shareholders regis- 
tered on the books of the company at 
the close of business on Dec. 15, 1928. 
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The Market Report 
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All Metals Continue Quiet— 
Little Change in Prices 


New York, Dec. 19, 1928—Little 
change has occurred in the non-ferrous 
metal market from the quiet condition 
reported last week, and with the holi- 
days soon to come it seems unlikely that 
much activity will develop until the new 


volume, thanks to two large orders; the 
price remains at l6c. for Eastern de- 
liveries. Lead has undergone no price 
change either, but concessions were 
made on a little of the zinc sold. Tin 
is a fraction of a cent lower than last 




















year. Copper has sold in rather good week, silver slightly higher than a week 
Daily Prices of Metals 
a "tae | Straits Tin Lead Zine 
Refinery New York New York St. Louis St. Louis 
ne | 
13 15.775 49.625 6.50 6.35 | 6.35 
14 15.775 49.500 6.50 6.35 6.35 
15 15.775 49.375 6.50 6.35 6.35 
17 15.775 49.625 6.50 6.35 6.325@6.35 
18 15.775 49.500 6.50 6.35 6.30@6.35 
19 15.775 | 49.500 6.50 6.35 | 6.35 
15.775 49.521 6.500 6.350 6.344 


Average prices for calendar week ending Dec. 15, 1928, are: Copper, 15.775; 
Straits tin, 49.667; N. Y. lead, 6.500; St. Louis lead, 6.344; zinc, 6.35; and 


silver, 57.104. 


The above quotations are our appraisal of the major markets for domestic consump- 


tion based on sales reported by producers and agencies. 


They are reduced to the basis 


of cash, New York or St. Louis, as noted. All prices are in cents per pound. 


Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 


In the trade, copper prices usually are quoted on a delivered basis: that is, delivered 


at consumer’s plant. 


As delivery and interest charges vary with the destination, the 

figures shown above are net prices at refineries on the Atlantic seaboard. 

prices in New England average 0.225c. per pound above those quoted. 
Quotations for copper are for the ordinary form of wire bars and ingot bars. 


Delivered 
For 


ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 


depending on weight. 


Cathodes are sold at a discount of 0.125c. per pound. 
Quotations for zinc are for ordinary Prime Western brands. 


Zinc in New York is 


now quoted at 0.35c. per pound above St. Louis, this being the freight rate between the 


two points. 


Quotations for lead reflect prices obtained for common lead, and do not include 


grades on which a premium is asked. 
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London 
ae Copper Tin Lead | Zine 
Standard 
Electro- 

Dec. — ~ lytic Spot 3M Spot 3M | Spot 3M 
13 68} 682 743 2262 2233 | 213 213 | 267 26% 
14 683; 682 742 224% 222} 21; 21% 2638 26% 
17 6835 687% 742 2243 2234 213; 212 =| 263 26% 
18 68743 6835 743 2247 2237 214 2134 | 2633 268 
19 68% 682 743 2244 2234 21 213 262 2635 

The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 
RN 
Silver, Gold, and Sterling Exchange 
Sterling Silver Gold Sterling Silver 

Dec. | Exch — Dec. SE 
or “Cheeks” New York{ London London Fachange New York{ London a 

13 4.848 57. 26%; | 84s114d/| 17 4.843 57 2635 | 84s1l4d 

14 4.848 57% 26% |84sll$d)| 18 4.842 574 263 84s114d 

15 4.848 573 Ee Poin cass 19 4.85 572 2635 | 84s114d 

Ave. 57.146 





New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
of sterling silver, 925 fine. 


London silver quotations are in pence per troy ounce 
Sterling quotations represent the demand market in the 


forenoon. Cables command one-half cent premium. 
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ago, and there is no change to speak 
of in the minor metals, though antimony 
is showing a slight upward trend. 


Brass and Wire Orders Feature 
Copper Market 


Had it not been for sizable orders 
from a brass manufacturer and from a 
wire user, the copper market would have 
been rather. dull for most sellers, 
but with this business, close to two 
thousand tons a day was sold on the 
average, largely for February shipment. 
Quotations continue unchanged at l6c. 
for Connecticut deliveries, and 164c. in 
the Middle West for electrolytic, with 
164c. also asked in the Middle West for 
Lake. Casting copper of 99.75 per cent 
purity or above sells for 153c. for Con- 
necticut deliveries in the present market ; 
and arsenical Lake copper at a one- 
eighth cent concession in the Middle 
West. 

Manufacturers report a slight de- 
crease in shipments recently, probably 
owing to the immediate prospect of 
year-end inventories, but orders are 
coming in as heavily as ever, with the 
exception of goods on which there is a 
seasonal influence, as for instance, cop- 
per tubes, largely used in refrigerating 
equipment. 

A rather surprising increase of the 
daily rate of world copper production 
occurred in November, according to 
A.B.M.S. figures released today, the 
rate being 6,027 tons a day last month, 
compared with 5,601 tons in October 
and 5,151 tons in September. All the 
principal producing countries shared in 
this increase. 

The foreign copper market continues 
quiet, at 164c., c.i.f., sales being at about 
the November rate. 


Customary Holiday Slackening 
in Demand for Lead 


Lead business during the past week 
has been light. The approach of the 
holidays and the inventory period is a 
factor in the lessening of demand, as is 
the lack of strength in the London lead 
market. Quotations abroad continue 
near the domestic import parity for bul- 
lion and pig lead. Probably the most 
reassuring event that could happen in 
the next few days would be for the Lon- 
don quotation to decline below the bul- 
lion parity, in order that American pro- 
ducers might reveal the strength of their 
present position by holding prices here 
above the parity long enough to allow 
a reasonable tonnage of foreign lead to 
enter this market. Some of the pres- 
sure on the London market would be 
relieved by such a move and the really 
strong present position of domestic 
producers would be firmly established 
thereby. 

Prices continue unchanged in the 
New York market at 6.50c. per pound, 
the level of the A. S. & R. Company’s 
contract price, and at 6.35c. per pound 
in the Middle West. Second-hand lots 
of chemical lead are reported as readily 
available in East St. Louis at 6.325c. 
for December delivery and in one or 
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two instances January delivery has been 
offered. Record of actual transactions 
at this level is lacking, however. 


Zinc at 6.35c. Today 


Little interest has been shown by gal- 
vanizers in the zinc market this week, 
following the heavy sales of late Novem- 
ber. One seller, finding himself under- 
sold two or three days ago, was forced 
to come down to 6.30 and 6.325c. to 
right his position, but such concessions 
are no longer offered, and all quotations 
today seem to be on the 6.35c. level. 
Shipment dates vary from prompt to 
May, with January perhaps most in 
demand. 

November statistics of the American 
Zine Institute, in tons of 2,000 Ib., 
follow: 


SE: TOO: Baik Seesndnwatus 46,068 
PUD 66d h caches eneaneeas 50,260 
BE Sb tiewdsidedetdisans 49,786 
ee eee ee 46,542 
Shipped for export .......... 1,088 
Sold, not delivered, Nov. 30... 50,173 
Retort capacity, Nov. 30...... 116,136 
Average number retorts operat- 

ing in November .......... 63,293 


Tin Price Declines Slightly 


The tin market has been quiet during 
the last week. Stocks of tin were 
higher by several hundred tons at the 
end of the last calendar week, though 
the London market exhibited signs of 
greater stability. The feeling of those 
in close touch with the market is re- 
vealed by the gradual narrowing of the 
backwardation in spot Straits over 
futures. Today this backwardation has 
decreased to 15s. from a maximum of 
£63 early in November. The controlled 
nature of the market cannot be doubted, 
but it appears that the narrowing of the 
backwardation indicates a postponement 
into the more distant future of the in- 
evitable break in prices. 


Foreign Exchanges Stronger 


Christmas remittances to the Old 
Country were probably largely account- 
able for the broad though slight advance 
in foreign exchange quotations during 
the last week. Closing cable quotation 
on Tuesday, Dec. 18, were as follows: 
Francs, 3.914%c.; lire, 5.23%c.; and 
marks, 23.833c. Canadian dollars, 4? of 
1 per cent discount. 


Silver Closes at 57}c. 


Silver prices again eased up slightly 
during the first half. of the week, but 
have since showed some improvement, 
with a firmer undertone, the result of 
a good demand for China account. 
Small orders received from India have 
usually been at parity under local rates. 

Mexican Dollars (Old Mexican 
pesos): Dec. 13th, 42%c.; 14th and 
15th, 43c.; 17th, 42Zc.; 18th, 434c.; 19th, 


434c. 
Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified 


ALUMINUM—Per lb., 99 per cent plus 
grades, price of leading interest. 24.30c. 


Outside market, 99 per cent 
24.30c. ; 98-99 per cent, 23.90c. 

ANTIMONY—Per Ib., duty paid, New 
York: Chinese brands, 93@9{c. per Ib. 
for all positions. Cookson’s “C” grade, 
spot, 15gc. 

BismMuTH—Per lb., New York, in ton 
lots, $1.70. Smaller lots, $1.85 and up. 

CapMiuM — Per lb., New York: 
80@90c. Active demand. 


Irn1pIUM—Per oz., $275 for 98@99 
per cent sponge and powder. 
Nicxet—Per lb. ingot, 35c.: shot, 
36c.; electrolytic, 37c. (99.9 per cent 
grade) for single lots of spot metal. 
PaLLapium — Per oz., $42@$44. 
Small lots bring up to $50. Nominal. 
PLaTINuM—Of ficial price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., $74. 


QUICKSILVER — Per 76-lb. flask. 
$122@$123, cash. Small lots command 
the usual premiums. Market is very 


quiet. 
Prices of Cobalt, Germanium Oxide, 
Lithium, Magnesium, Molybdenum, 


Osmium, Radium, Rhodium, Ruthenium, 
Selenium, Tantalum, Tellurium, Thal- 
lium, Tungsten, and Zirconium are un- 
changed from the issue of Dec. 8. 


Metallic Ores 


TUNGSTEN OrE—Per unit of WOs, 
N. Y.: Wolframite, $11.75@$12; West- 
ern scheelite, $12. 

Chrome, Iron, Manganese, Tantalum, 
Titanium, and Vanadium ores are un- 
changed from quotations in the Dec. 8 
issue. 


Zinc Ore Shipments Still Heavy 
Joplin, Mo., Dec. 15, 1928 


Blende Per Ton 

TE) Si wns dee acnaad anole aah ick $42.90 
Premium blende, basis 60 per 

CORE SIMS occ ciaciwecsneeen $40.00@41.00 
Prime Western, basis 60 per 

GRE SES 4 ck ct aces cQaenesns 39.00 @40.00 


Fines and slimes, 60 per cent 


ee ee) 


36.00 @ 38.00 
$39.76 


Galena 
Pe kssceudcadeasusacotnes $86.10 
Basis 80 per cent lead........ 85.00 
Average settling price, all lead 85.49 
Shipments for the week: Blende, 
17,644 tons; lead, 1,743 tons. Value, 


all ores the week, $850,260. 

That buyers have shipped an average 
of 17,070 tons of zinc ore each week 
this month, compared with an average 
weekly shipment for the eleven months 
of the year of 11,030 tons, indicates that 
smelter stocks were permitted to ap- 
proach if not reach the bottoms of the 
bins. Including this month’s tonnage 
shipments have averaged 11,320 tons 
per week for the year to date. At least 
one buyer was short on filling orders 
last week, and this week it is reported 
that several failed to obtain the desired 
quota. Purchases the last three weeks 
were largely from reserve stocks, a 
selection of the best grades. Practically 
all classified premium and Prime West- 
ern grades are sold, leaving unsold 
mixed grades of unclassified ores. This 
week’s purchase was largely confined to 
the output of the high-grade ores. 
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plus, ~ 


Lead ore shipments have declined and 
now correspond closely with current 
production, bin stocks being reserved 
until the demand slackens for zinc ore. 
Holders believe that the price will not 
recede and that it may advance. 





Platteville, Wis., Dec. 15, 1928 


Zine Blende Per Ton 

Blende, basis 60 per cent............ $42.75 
Lead Ore 

Lead, basis 80 per cent............. $85.00 


Shipments for the week: Blende, 725 
tons; lead, none. Shipments for the 
year: Blende, 36,331 tons; lead, 1,770 
tons. Shipments for the week to sep- 
arating plants, 1,413 tons blende. 





Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, . 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, and Tripoli are unchanged 
from prices in the Dec. 8 issue. 


Metallic Compounds 


ARSENIous Ox1pE (White Arsenic) 
Per Ib., 4c. Market quiet. 

Antimony Oxide, Calcium Molybdate. 
Copper Sulphate, Sodium Sulphate 
(Salt Cake), Sodium Nitrate, and Zinc 
Oxide are unchanged from prices in the 
Dec. 8 issue. 


Alloys 


FERROMANGANESE—Per long ton, do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105. Spiegel- 


eisen, 19@21 per cent, $33@$34 f.o.b. 
furnace. 


Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferro- 
silicon, Ferrotitanium, Ferrotungsten, 
Ferrovanadium, Monel Metal, Nickel 


Silver and Yellow (Muntz) Metal are 
unchanged from prices in the Dec. 8 


issue. 
Rolled Metals 


Copper, Lead and Zinc Sheets are un- 
changed from prices in the Dec. 8 issue. 


Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of Dec. 8. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley furnaces 
Bessemer, $18.25@$18.50; basic, $17.50 
@$18; No. 2 foundry, $18. 

Steel—Base prices per gross ton 
Pittsburgh, billets and slabs, $33; plates, 
structural shapes, and soft steel bars, 
per lb., 1.90@2c. 

Coke—Per gross ton, Connellsville fur- 
nace, $2.75. Connellsville foundry, 
$3.75@$4.85. By-product coke, Ohio 
and Kentucky, $7; Buffalo and Detroit. 
$8.50@$9. 
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' ‘ Stock Exch. High Low Last Last Div. 
i COPPER 
i Anaconda....... . New York 109 96% 105% Oc.13. No. 19 Q1.00 
i Andes Copper....... New York 48} 423 464 No. 15, De. 1710.75 
i eis ee Beston #3 43 44 Jl. 16, JI. 31SA 9. 25 
i Cal. & Aris.......... New York 113% 107) 1104 De. 1 De. 17QX 2.50 
j Calumet & Hecla..... Boston 42 374 40} No 30, De.15,Q 1.00 
i Cerro de Pasco....... New York 1053 964 1003 Oc.11, No.1 Q 1.25 
t Chile Copper........ New York 66 614 624 De5, De.29 Q 0.75 
i Con. Coppermines.... N. Y. Curb 144 134 We ti pee a ee 
" Copper Range....... Boston 27 234 254 De. 15, Ja. 15Q 0.50 
Crgatal Copper....... Boston Curh $40 ©35 40 2.2... ceeee ea 
East Butte.......... Boston 4 34 34 Dee. 1919 0.50 
‘Granby Consol....... New Yor« 844 754 82% Oc.11, No.l Q 1.00 
Greene Cananea...... New York 170% 1354 1664 Del ,Ja.7Q_ 1.50 
p Howe Sound......... New York 664 614 634 Se 29, "Oc. 15, Q1.00 
| Inspiration Consol.... New York 80 70 74 De. 20,Ja.7 Q 0.75 
: Sees ORNS. EAs. 8 xs Boston 242 233 24 De.5S, De.15 Q 0.50 
Kennecott........... New York Bu 130 133 No.30,Ja 2Q 2.00 
Magma Copper ..... New York 64 594 62 Oc.1,O0c.15 Q 0.75 
Mason Valley........ N. Y. Curb 2 14 Ro Sete emis aes ireikaiad 
Miami Copper....... New York 28% 25{ #274 No.1, No.15,Q 0.37% 
AONB 5:0 50500000 Boston 46 43 444 Oc. 31,De.1 Q3.00 
Montana-Idaho...... Spokane Senn: TRE. PRUE . Sher ese cns eer 
Mother Lode Coal.... New York HI 3 3% De.14, De. 31, “0.20 
Nevada Consol... ... New York 35 32 332 De.14, De.31 Q 0.50 
New Cornelia........ Boston 38 36 36 No.2,No.19 Q 0.50 
SERPS re . Y. Curb 604 aH See eae eee 
North Butte......... Boston 7 5 T Oct., 1918 0.25 
Ohio Copper......... N. Y. Curb 12 14 1% Sept., 1926 0.03 
Old Dominion........ Boston 174 3153 164 Dec., 1918 1.00 
Phelps Dodge........ N.Y. Curb 190 1894 1894 De.18, Ja.2 Q 2.50 
MT. tea niece Boston 40 374 392 March, 1920 1.00 
St. Mary’s Min. Ld.... Boston 1.36 1.32 1.35 No.20, De.1 1.00 
Seneca Copper....... New York 52 4) Be Sioa aa eae eee 
Shattuck-Denn....... N. Y. Curb ees ae a Spiele? Senpie 
Zeon. ©. &C........ New York. 182 16 Au., 31 Se. 15,Q 0.25 
United Verde Ex..... N. Y. Curb 24 21} aa Ja. 4, F.. 0.75 
Utah Copper......... New York 235 - 235 De. 14, De, 31 Q 3.00 
Utah Metal & T..... Boston 1k Fi 14 Dec., 1917 0.30 
Walker Mining....... Salt Lake ee Bee Ae cw sen. x's ores als ace o- 
NICKEL-COPPER 
Internat. Nickel...... New York 202 De.13, De.31 Q 0.75. 
Internat. Nickel pfd.. New York 1184 Oc.1, No.1 Q_ 1.50 
LEAD 
Gladstone Mtn....... Spokane *5 i8¢ *5 June, 1927 0.005 
National Lead....... ew York 1222 1183 1182 De.14, De.31 Q 1.25 
National Lead, pfd. A New York 140 140 140 No.3, De.I5 Q 1.75 
National Lead, pfd. B New York 1194 118 119} Ja. 18 Fe.l Q 1.50 
St. Joseph Lead...... New York 564 48§ 55% Se.8, De.20 QX 0.75 
ZINC 
bm: SD: 4S. <5... New York 37§ 274 334 May, 1917 1.00 
Am. Z. L. & S. pfd New York 98 95 95 Nov., 1920 1.50 
Bates C.D... 5.225 New York 94 at 8§ De.14, D°.31 Q 0.50 
Butte & Superior..... New York 102 9 92 Se.14, Se.29 0.50 
' Callahar Zn-Ld...... New York 34 3 3k We., 1920 0.50 
; Consol.Lead&Zinec ‘A’ St. Louis 102 10 10 Je.25, JI Q 0.25 
' Eagle-Picher......... Cincinnati 20 194 192 No.15, De. Q 0.40 
{ Eagle-Picher pfd..... Cincinnati pee: Sige oe 10 July 15 Q 1.50 
Evans-Wallower..... N. Y. Curb 142 «=INf BI chords ats tates pie aes 
New Jersey Zn....... N. Y. Curb 2534 245 2534 No. 20, De. 10 X 2.00 
Treadwell-Yukon..... Toronto 10.50 10.00 ae Sk SHARES SA SE 
United Zince.......... N. Y. Curb 1§ a OMe oc auGine eeu dbs mare 
Yellow Pine......... Los Angeles *23 *23 #23 Dec., 1925 QX 0.04 
GOLD 
Alaska Juneau....... New York 83 7} 
Barry-Hollinger...... Toronto *33 0 #27 
Central Manitoba.... Toronto he aay *78 
Coniaurium......... Toronto eee! BO! BIOS os cxlieateslote ee aee 
‘Cresson Consol. G.... N.Y. Curb *83 *76 *80 Oct. 15, Q 0.02 
Dome Mines......... New York 93 8} 93 Se.29, Oc. 20 Q 0.25 
FOU TREIL:. «'5.5065.00% Toronto PPB tcc: oe 
‘Golden Cycle........ Colo.Springst1. 56 1.54 _ No. 30, De.10 Q 0.04 
: Hollinger Consol. .... Toronto 8.50 8.00 8.40 De !2, De.31M 0.05 
' Homestake Mining... New York 774 75 77. De.20, De.26 M 0.50 
Kirkland Lake....... Toronto ie Meee Bee ee ae ee ba ae 
Lake Shore.......... Toronto 17.20 14.75 17 00 De. 1, De. 15 QX 0.40 
t McIntyre Porcupine... New York 203 29 20 _ 1, Det @ 6.25 
j PRONE 5 vss osbicom Colo.Springs t*9 t*8 5 1927 0.02 
| Rand Mines......... New York... ; 364 re ‘21-28 Am.Sh 1.52 
i Sylvanite......,..... Toronto ei MD, nn ccs tones 1c be eneeecbte ee 
j Teck-Hughes........ Toronto 8.40 7.50 8 20 Oc.17, No.1 0.15 
| ee Ios Angeles *25 *25 *25 Derc., 1926 0.02 
f Vipond Cons......... Toronto *65 *60 *64 April, 1927 0.03 
i Wright-Hargreaves... Toronto 1.65 1.40 1.55 Oc.16, No.l Q 0.023 
} GOLD AND SILVER 
i ‘Carnegie Metals.. N. Y. Curb 223-194 SP aie ah ee Li ees 
I Con. Cortez. en ae a 
{ Dolores Esperanza... N. Y. Curb *85 *81 *85 July. 1923 0.05 
; N.Y. Hond’s Rosario. N. Y. Curb 164 16} 16} De.15, De.24X 0 25 
{ Premier Gold. . . N. Y. Curb 24 24 24 De.14, Ja.4 0 06 
i Tonopah Belmont. . N. Y. Curb tan” aa _ 1925 0.05 
i Tonopah Extension... N. Y. Curb *9 *6 *6 Ap.. 1925 0.05 
' Tonopah Mining..... N. Y. Curb 34 3} 34 Se 29,0c 20 SA 0.073 
j West End Consol..... N. Y. Curb vig) case #3. Mar., 1923 0.05 
Yukon Gold......... Boston Curb 14 *96 I June, 1918 0.02 
SILVER 
Castle-Trethewey..... Toronto PAR CR ON i gt Dae 
SET Toronto *45  *42 *42 Mr.1, Mr.15 SA 0.04 
Mining Corp. Can.... Toronto 3.75 3.50 3.72 De.6, De.20 SA 0.13 
ee N. Y. Curb 4 34 3 De.31, Ja.21 Q 0.073 























Mining Stocks—Week Ended December 15, 1928 

















Stock Exch. High Low Last Last Div. 
SILVERK-LEAD 
DDR 5 eine 6:55.00 8 New York 4} 33 32 Ap., 1927 0.12 
Bingham Mines. . Boston 47 46 47 De.20, Ja. 5 0.50 
Bunker Hill & Sullivan N. Y. Curb 129 126 128% Oc..31,No. 5 0.75 
Cardiff M. & M...... Salt Lake *33 «*33 0 33S Few. 5, 1927 0.10 
Chief Consol......... Salt Lake 3.55 3.423 3.55 Ja.10, Fel K 0.10 
Consti'nMng.&Mil!’g. Spokane ee. . We PR: ve esr a eae 
SIINOIN 6.5 5:60 ose o ce Boston Curb 28 25 25 Ja,1928 Q 0.073 
Eureka Lily......... Salt Lake Pe Be UR A. Re eee 
Federal M. & S...... New York 205 200 201 Je., 1927 10.00 
Federal M. & S. pfd.. New York 100} 99 99 No. 23, De. 15Q 1.75 
CIOMIIGR, 8 nook oc cee Spokane ee RP RR on tat core eas eae 
Hecla Mining........ N. ¥. Curb 16 15} olzt No.13, De.l14 Q 0.15 
Highland-Surprise.... Spokane Clee Win. PEME ac otendadates as2ee 
Iron King Mining.... Salt Lake *80 *80 °80" Satan sete bus sees 
Keystone Mining..... Salt Lake 1835 #25 ... Fe., 1926 0.073 
a. ran ’ Spokane O25) SE PRON eens castes eee 
Lucky Tiger-Com.... Kansas Cityté. : to. 50 De.4, De.20 MX0. 87 
Mammoth Mining... Salt Lake *85 *85 De., 1926 0.25 
North Taly.......%.5 Salt Lake 8. “00 7.90 8.00 Oct.,20 I 0.20 
Pete Ulan... 60.5% New York 114 10 10 De.31, Ja.2 Q 0.20 
Plutus Mining....... Salt Lake 12.00 +2.00 .... Ap.10, Ap 16K 0.10 
Rico-Argentine...... Salt Lake *47 46 *46 No. 30, De.15Q 0.03 
Sherman Lead....... Spokane a es. ig. ee ee ee 
Silver King Coal Salt Lake 13.37313.25 13.374 De. 15, Ja.2 QX 0.35 
Silversmith....... . Spokane *8 *72 *8 Oct., 1926 0.02 
Strattons Mines...... Spokane Soak GS Se ch rece eeees eae 
Sunshine M. Co...... Spokane 1.38 1.25 1.30 De. 20, B.M 0.02 
Tamarack-Custer.. .. Spokane *363 *35 *36 Sept., 1924 0.25 
Tintic Standard...... Salt Lake 13.75 13.37413.373 De23., Ja.23 X 0.20 
Utah-Apex.......... Boston 4t 4} 44 J1.14,Au.1 K 0.25 
IRON 
Bethlehem Steel...... New York 86% 743 80% JI, 1924 1.25 
Cleveland-Cliffs Iron.. Cleveland 142 1194 1334 Oc. 15, Oc.25. Q 1.00 
Colorado ¥ & I, pfd.. New York 703 614 64 Au.10, Au.25 2.00 
Gt. North’n Iron Ore.. New York 274-25 262 Ap. 9, Ap. 30K 0.75 
Inland Steel......... New York isos cone Ob No, 45, Dek 2 0.40 
RepublicI. &S....... New York 82 75t 76% No. 14,De.1Q 1.00 
Republic I. &S. pfd... New York 10683 1084 1084 De. 10, De. 20Q1.50 
Sloss-Sheftield S. &I.. New York 118 -110 118 De.20,Ja.2 Q 1.75 
Sloss-Snef. S.&I1. pfd.. New York at irate 108 Se. 20,0c.1Q 1.75 
Je eee? New York 1562 151 1514 No.30,De.29 Q 1.75 
U.S. Steel, pfd....... New York 1413 1414 141% No.3,No.28 Q 1.75 
Virginia I. C.&C..... New York ieee cece Se ny Teer, 1.50 
Virginia I.C.&C. pfd. . New York 50 50% 50% Je. 16, Jl.2 SA’ 2.50 
DIAMONDS, PLATINUM, ALUMINUM, VANADIUM, TIN 
De Beers Consol..... New York 21 21 21 Ju.16,Ju.26 K 0.97 
So. Am.G. & P. . N. Y. Curb 34 3 Eo sald accuses cateeie had ate 
Alam: Cool Amer:.... N.Y. Cae 0 FOR 9 URS skis cciisecas aecas 
Alum. Co. of Amer. pf. N. Y. Curb 107 105 105 De.15,Ja.1 Q 1.50 
Vanadium Corp...... New York 954 854 90 De.I,De. 15 QX 1.75 
Patino M.& E....... New York 34 324 33 Aug., 1928 4s. 
ASBESTOS 
Asbestos Corp....... Montreal 193 17 194 Jan., 1926 1.50 
Asbestos Corp. pfd.... Montreal) 70 66 70 Se.29,O0cl5 Q 1.75 
SULPHUR 
Freeport Texas....... New York 52% 49-438 504. Oc. 15, No.1 QX 1 
Texas Gull... o6sic0s New York 74 693 72 De. 1,Del5 Q1 ‘% 
MINING, SMELTING, REFINING AND GENERAL 
Amer. Metal......... New York 552 523 54§ No. 20,De1Q 0.75 
Amer. Metal, pid. 6% New York 115 1153 115} No.20, De.1 1.50 
Amer. Sm. & Ref... .. New York 265} 258 261 Oc.11, No.1 2.00 
Amer. Sm. & Ref. pfd.. New York 1374 137 137 No.2, De. 1 @ . 1.25 
Consol. M. &S....... ae 371 342 370 Je.30, Jl.16 SAX 6.25 
Newmont Mining. . .Y.Curb 1972 1784 1914 Se.28, Oc.15 Q 1.00 
U.S.Sm. R. & M..... Now York 64} 603 62 Oc.5, Oc. 15 3 0.873 
U.S. Sm. R.&M. pfd... New York 55 60S Oe. 5, Oe 15 0.873 
*Cents per share. tBid or asked. Q, Quarterly. A, Annual. SA, Semi-annually. 


M, Monthly. 
J: xtra. 
of the payment of the dividend. 


BM, bymonthly. FW, four weeks. K, irregular. 


I, Initial. 
The first date given is that of the closing of the nooks; the second that 


, 


Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
those of the Standard Stock Exchange of Toronto, by courtesy of Arthur E. 


Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, 


J. A. Hogle & 


Co.; Colorado Springs, Colo., Henry Sachs. 
LONDON QUOTATIONS—WEEK ENDED December 5, 1928 Last Div. 
Name High Low Last Date Amount 
Alaska Mexican ($5)........ . 20/— 17/6 20/-- 
Alaska Treadwell ($25)......... 80/— 65/—— 80/— Nov., 1926 4 (d) 
Aramayo Mines (25 frs.)........ 70/6 65/— 67/6 Nov, 1928 5 p.e. (ft) 
Burma Corpn. (10 rupees)....... 15/74 14/73 15/3 Aug., 1928 6 annas*' 
Bwana M’Kubwa (5a).......... 12/— 8/103 11/6 
TD PRT 55 ons e van cavee cus 3/6 2/103. 3/3 April, 1928 163 p.e. 
BIO 5a chs ewes aw sasecss 4/104 4/73 4/7; Nov., 1924 24p.c.*] 
Frontino & Bolivia (£1)......... 9/9 8/44 8/9 July, 1928 32 p.c. 
Mexican Corpn.(£1)............ 9/6 8/6 9/— 
Mexico Mines of El] Oro(£1).... 26/6 23/9 27/6 Dec.. 1926 3%p.c.® 
REG PONG ooo cio kh oes woes i wee ae Aug., 1928 20 p.c. 
Mount fea (61). .23.... 500600 32/74 33/9 
N’Changa Copper Mining........ 0/3 24/6. 29/— 
Oroville Dredging (4s) .......... 4/6 3/103 4/3 Nov., 1927 3lip.o ° 
Rhodesian Congo Border (£1).... 42/6 36/3 40/73 
St. John del Rey (£1)........... 12/3 11/9 12/3 Dee, 1928 2$p.o. 
San Francisco Mines (10s8)....... 32/3 28/9 31/— July 1928 i” p.c. 
Santa Gertrudis (£1)............ 14/3 13/73 14/— July 1928 74p.c. 
oe 8 eee 8/9 7/73 8/— April, 1917 64 p.c. 
S. Amer. Copper (2s.)........... 2/3 1/103 2/— Nov., 1917 75 p.c. 
TOMBE CED) 5.05.6 <0. 0s0s.00 dv0 63/9 57/6 62/6 July 1928 Spe 
Union Miniere du Haut-Katanga 
NIN 55 6s bend wcs 11,500 10,890 11,500 July, 1928 182.60 (b) 


*Free of British income tax. 


+Swiss francs and plus 15 p. c. bonus. 
gian frs. and free of taxation. 
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